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/\ Warning

@ The contents in this document are subject to changes, for improvement and other purposes,
without notice.

@ Be sure to check the delivery specifications before using these products.

@ The operation and circuit examples in this document are provided for reference purposes
only. Sanken assumes no liability for violation of industrial property, intellectual property, or
other rights of Sanken or third parties, that stem from these examples.

@ The user must take responsibility for considering and determining which objects the
products in this document are used with.

@ Although we will continue to improve the quality and reliability of our products,
semiconductor products, by their nature, have certain fault and failure rates. The user must
take responsibility for designing and checking to secure the device and system so that a part
failure may not lead to human injury, fire, damages, or other losses.

@ The products in this document are intended for normal electronic devices (such as home
appliances, office equipment, communication terminals, or measurement devices).
If you are considering using our products for a device that requires high reliability (such as
transport machines and their control units, traffic light control systems, disaster prevention,
and security equipment or any kind of safety equipment), make sure that you consult our
sales representative.
Do not use these products for devices that require extremely high reliability (such as
aerospace instruments, nuclear power control units, or life support systems).

@ The products in this document are not designed to be radiation-proof.

@ The contents in this document must not be transcribed or copied without our written consent.
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1 ICs

Ordering Information

All products listed must be ordered in standard packing increments.

Series Name/

Standard Packing Quantities

Series Name/

Standard Packing Quantities

Product Name Package Bulk Taping Product Name e Bulk Taping
LC52xxD DIP8 2500 - SI-8205NHD HSOP8(Surface-mount) - 1000
LC52xxS SOP8(Surface-mount) - 1000 SI-8205NHG HSOP8(Surface-mount) - 1000
LC55xxD/LD DIP8 2500 - SI-8400L Non-package type (EI-12.5 core) 864 -
LC55xxF/LF TO220F-7 1800 - SI-8500L Non-package type (EI-19 core) 320 -
LC57xxS HSOP8(Surface-mount) - 1000 SI-8511NVS TSSOP24(Surface-mount) - 2800
NR110K HSOP8(Surface-mount) - 1000 SIM6800M DIP40Pin LF.No.2971: 1080 -
NR111E eSOIC8(Surface-mount) - 2500 SLAGS6XMZ SIP24 with Fin LF.No.2171: 648, ~
NR117K HSOP8(Surface-mount) - 1000 (SLA24Pin) LF.No.2175: 540
NR119E eSOIC8(Surface-mount) - 2500 SLA7022MU/ ZIP15 with Fin 1080 ~
NR301E eSOIC8(Surface-mount) - 2500 7029M (SLA15Pin)

NR885E eSOIC8(Surface-mount) - 2500 SLA7024M/ ZIP18 with Fin 1080 ~
NR885K HSOP8(Surface-mount) - 1000 7026M/7027MU (SLA18Pin)
NR887D DIP8 2500 - SLA707xMR/MPR ZIP23 with Fin 1080 ~
SAl PS4(Surface-mount) - 2000 /MPRT (SLA23Pin)
SCM1240M DIP33Pin LF-No 255125521 _ SLA708xMPR #IP23 with Fin 1080 -
250 (SLA23Pin)
SI-3000KD T0O263-5(Surface-mount) - 800 SMA682xMH/ SIP24 LF.No.2451: 1080,
SI-3000KF TO220F-5 2000 - 686xMZ (SMA24Pin) LF.No.2452: 1008 -
SI-3000KS SOP8(Surface-mount) - 1000 SMA7022MU/ ZIP15 1440 ~
SI-3000LLSL SOP8(Surface-mount) - 1000 7029M (SMA15Pin)
SI-3000LSA SOP8(Surface-mount) - 1000 SPI-6631M HSOP16(Surface-mount) - 1400
SI-3000LU SOT89-5(Surface-mount) - 1000 SPI-8000A HSOP16(Surface-mount) - 1400
SI-3000ZD TO263-5(Surface-mount) - 800 SPI-8000TW HSOP16(Surface-mount) - 1400
SI-3000ZF TO220F-5 2000 - SSC2000 SOP8(Surface-mount) - 1000
SI-6633C QFN36(Surface-mount) - 2500 SSC2100 SOP8(Surface-mount) - 1000
SI-6633M QFN36(Surface-mount) - 2500 SSC9512 DIP16 1250 -
SI-7321M HSOP44(Surface-mount) - 2000 SSC95228 SOP18(Surface-mount) - 2000
SI-7510 DIP30 680 - STA6940M ZIP18(STA18Pin) LF.No.434: 1785 -
SI-8000E TO220F-5 2000 - STA713xMPR ZIP18(STA18Pin) LF.No.434: 1785 -
SI-8000FD T0263-5(Surface-mount) - 800 STA801M ZIP10(STA10Pin) 100 -
SI-8000FFE TO220F-5 2000 - STR2W100 TO220F-6 1800 -
SI-8000GL DIP8 2500 - STR3A100 DIP8 2500 -
SI-8000HD T0O263-5(Surface-mount) - 800 STR-A6000 DIP8 2500 -
SI-8000HFE TO220F-5 2000 - STR-A6100 DIP8 2500 -
SI-8000JD T0O263-5(Surface-mount) - 800 STR-L400 SIP10(STA10Pin) 3300 -
SI-8000JF TO220F-5 2000 - STR-L6400 SIP10(STA10Pin) 3300 -
SI-8000Q HSOP8(Surface-mount) - 1000 STR-V100 SIP8(STA8Pin) 4050 -
SI-8000S TO220F-5 2000 - STR-V600 SIP8(STA8Pin) 4050 -
SI-8000SD T0O263-5(Surface-mount) - 800 STR-W6000S TO220F-6 1800 -
SI-8000TFE TO220F-5 2000 - STR-W6200D TO220F-6 1800 -
SI-8000TM T0O252-5(Surface-mount) - 3000 STR-W6700 TO220F-6 1800 -
SI-8000W SOP8(Surface-mount) - 1000 STR-X6700 TO3PF-7 500 -
SI-8000Y TO220F-7 2000 - STR-Y6400 TO220F-7 1800 -
SI-8100QL DIP8 2500 - STR-Y6700 TO220F-7 1800 -
4 ] ics
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LF1890:

SX68000MH SOP27(Surface-mount) -
3000
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I 1-1 Power Management ICs

1-1-1 Power Factor Correction (PFC) ICS n————————————————

Control ICs

@Continuous Conduction Mode (CCM) PFC Control IC

For high power and high efficiency applications, with brown-in and brown-out

@ Interleaved Discontinuous Conduction Mode (DCM)
PFC Control IC

functions 8-pin package, minimum number of discrete components, low noise, and low ripple
Series Name Part Number Oscillation Frequency Package Series Name Part Number Maximum on time Package
$SC2000 $SC2001S Fixed to 65kHz SOP8 SSC2100 $5C2101S 15us SOP8
SSC2102S 20.7us SOP8

1-1-2 AC/DC Converter 1085 nm————

OPWM type
<STR-3A100 Series>
» For small power applications

* Low noise, low standby power (Input power Pin<15mW at no load)

Part Number '?scillation MOSFET Overvoltage and Thermal Fealens
requency Voss (MIN) Ros(on) (MAX) Protection Operation
STR3A151 4.0Q
STR3A152 3.0Q
STR3A153 67kHz 650V 1.9Q Latch
STR3A154 1.4Q
STR3A155 1.1Q
STR3A151D 4.0Q
STR3A152D 3.0Q DIP8
STR3A153D 67kHz 650V 1.9Q Auto restart
STR3A154D 1.4Q
STR3A155D 1.1Q
STR3A161HD 4.2Q
STR3A162HD 100kHz 700V 3.2Q Auto restart
STR3A163HD 2.2Q

<STR-A6000 Series>
» For small power applications

+ Low noise, low standby power (Input power Pin<25mW at no load)
* Brown-in and brown-out functions

Oscillation MOSFET
Part Number Package
Frequency Vbss (MIN) Ros(on) (MAX)
STR-A6051M 3.95Q
STR-A6052M 650V 2.8Q
67kHz
STR-A6053M 1.9Q
STR-A6079M 800V 19.2Q
STR-A6059H 650V 6Q
STR-A6061H 3.95Q
100kHz DIP8
STR-A6062H 700V 2.8Q
STR-A6069H 6Q
STR-A6061HD* 3.95Q
STR-A6062HD* 2.8Q
100kHz 700V
STR-A6063HD* 2.3Q
STR-A6069HD* 6Q

« In addition to normal overcurrent protection, overcurrent protection that operates in the case of a short circuit at the output coil has been added. This overcurrent
protection operates during the leading edge blanking period.

<STR-V600 Series>

» Low height, at least 4 mm of creepage isolation between high and low terminal tips
* Low noise, low standby power (Input power Pin<25mW at no load)
» SIP8 package version of STR-A6000

illati MOSFET
Part Number o5zt Package
Frequency Vbss (MIN) Ros(on) (MAX)
STR-V653 67kHz 650V 1.9Q SIP8
<STR2W100D Series>
» Low noise, low standby power (Input power Pin<25mW at no load)
illati MOSFET
Part Number Omallsiln Package
Frequency Voss (MIN) Ros(on) (MAX)
STR2W152D 3.0Q
67kHz 650V TO220F-6
STR2W153D 1.9Q
6 | Ics




<STR-W6000S Series>

» Low noise, low standby power (Input power Pin<30mW at no load)
» Brown-in and brown-out functions

Part Number Sscillation MOSFET Package
requency Vbss (MIN) Ros(on) (MAX)
STR-W6051S 3.95Q
STR-W6052S 67kHz 650V 2.8Q TO220F-6
STR-W6053S 1.9Q
<STR-W6200D Series>
* Low noise, low standby power (Input power Pin<40mW at no load)
» External latch protection (ELP) function
Part Number ltz)scillation MOSFET Package
requency Vbss (MIN) Rbs(on) (MAX)
STR-W6251D 3.95Q
STR-W6252D 67kHz 650V 2.8Q TO220F-6
STR-W6253D 1.9Q

@Pulse ratio control (PRC) type with off-time period fixed (originated by Sanken Electric)

<STR-A6100 Series>
+ For small power applications

» Low noise, low standby power

1-1-2 AC/DC Converter ICs

Part Number Fixed off-time MOSFET Auto standby Package
period Voss (MIN) Ros(on) (MAX) function
STR-A6131 3.95Q
500V
STR-A6132 2.62Q
STR-A6159 8us 6Q Yes
650V
STR-A6151 3.95Q
STR-A6169 800V 19.2Q DIP8
STR-A6131M 500V 3.95Q
STR-A6159M 6Q
11.5us No
STR-A6151M 650V 3.95Q
STR-A6153E 1.9Q
<STR-V100 Series>
» Low height, at least 4 mm of creepage isolation between high and low terminal tips
*» Low noise, low standby power
» SIP8 package version of STR-A6100
i _ti MOSFET
Part Number Fixed o.ff time Package
period Vpss (MIN) Ros(on) (MAX)
STR-V152 8us 2.8Q
650V SIP8
STR-V153 11.5us 2Q
@®Quasi-resonant type
<STR-Y6700 Series>
« High efficiency in full load range
» Low noise, low standby power
MOSFET
Part Number Package
Vbss (MIN) Ros(on) (MAX)
STR-Y6735 500V 0.8Q
STR-Y6753 1.9Q
650V
STR-Y6754 1.4Q
TO220F-7
STR-Y6763 3.5Q
STR-Y6765 800V 2.2Q
STR-Y6766 1.7Q
<STR-Y6400 Series>
« High efficiency in full load range
*» Low noise, low standby power
* Mode change delay time adjustable
MOSFET
Part Number Package
Vbss (MIN) Ros(on) (MAX)
STR-Y6453 1.8Q
650V
STR-Y6456 0.73Q
TO220F-7
STR-Y6473 3.6Q
850V
STR-Y6476 1.3Q
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1-1-2 AC/DC Converter ICs

<STR-L6400 Series>

» Low height, at least 6.5 mm of creepage isolation between high and low terminal tips
« High efficiency in full load range, low noise, and low standby power

» SIP10 package version of STR-Y6400

MOSFET

Part Number

Vbss (MIN)

Ros(on) (MAX)

Package

STR-L6472

850V

6.5Q

SIP10

<STR-L400 Series>

» Low height, at least 6.5 mm of creepage isolation between high and low terminal tips

» Low noise, high efficiency

MOSFET
Part Number Package
Vbss (MIN) Rbs(on) (MAX)
STR-L451 650V 3.95Q
SIP10
STR-L472 900V 7.7Q
<STR-W6700 Series>
« High efficiency in full load range
» Low noise, undervoltage lockout (UVLO) standby function
MOSFET -ski
Part Number lite bl."St Ll Sk.'p el Package
Vbss (MIN) Ros(on) (MAX) operation operation
STR-W6734 1.0Q
500V
STR-W6735 0.57Q
STR-W6753 1.7Q
Yes Yes
STR-W6754 650V 0.96Q
STR-W6756 0.73Q
STR-W6765 800V 1.8Q TO220F-6
STR-W6750F 650V 0.73Q Yes No
STR-W6723N 450V 1.4Q
STR-W6735N 500V 0.57Q
No Yes
STR-W6756N 650V 0.73Q
STR-W6765N 800V 1.8Q
<STR-X6700 Series>
« High efficiency in full load range
» Low noise, undervoltage lockout (UVLO) standby function
MOSFET Auto burst Bottom-skip QR
Part Number . . Package
Voss (MIN) Ros(on) (MAX) operation operation =
STR-X6737 500V 0.36Q
STR-X6756 0.73Q
650V Yes Yes
STR-X6757 0.62Q
STR-X6769 800V 0.66Q
STR-X6750B 0.62Q
650V
STR-X6759B 0.385Q No No
STR-X6769B 800V 0.66Q
TO3PF-7
STR-X6750F 0.62Q
650V Yes No
STR-X6759F 0.385Q
STR-X6729 450V 0.189Q
STR-X6737M 500V 0.36Q
STR-X6757N 0.62Q No Yes
650V
STR-X6759N 0.385Q
STR-X6768N 800V 1.0Q
@®Current resonance type
+ Half-bridge resonance
« High efficiency, low noise
* Brown-in and brown-out functions
Part Number Package
SSC9512 DIP16
SSC9522S8 SOP18
8 | Ics




1-1-3 DC/DC Converter ICs

Selection Guide

<Single Output>
Surface-Mount Type
Output Current Output Voltage Variable (Reference Voltage) | Maximum | Oscillation
Series Name (v (v) putVotage | Frequency | package Remarks Page
(A) 33 5.0 9.0 12 05 | 08 1.0 (V) (kHz)
SAl 04 © 35 60 PS-4 12
0.5 @) @)
SI-8000W 0.6 @) @) 35 60 SOP8 14
S1-8000JD 1.5 @) @) @) @) 43 125 T0O263-5 16
SI-8000TM 1.5 @) 43 300 T0O252-5 18
NR117K 1.5 O 35 30 HSOP8 | Current mode control 20
NR119E 2.0 O 35 364 eS0IC8 | Current mode control 20
NR885E 3.0 © 20 350 eSOIC8 | Current mode control, synchronous rectifier 22
NR885K 3.0 © 20 350 HSOP8 | Current mode control, synchronous rectfier 22
SI-8205NHD 3.0 O 46 200 to 1000 HSOP8 | Current mode control, synchronous rectfier 24
SI-8205NHG 3.0 O 46 300 to 1000 HSOP8 | Current mode control, external synchronization 24
S1-8000SD 3.0 © @) 43+ 60 TO263-5 26
SPI-8000A 3.0 © 53 250 HSOP16 28
S1-8000Q 3.5 @ 30 500 HSOP8 | Current mode control 32
SI-8000FDE 3.5 @) 43 300 TO263-5 34
SI-8000FDL 3.5 O 43 300 TO263-5 | Active: low 34
NR110K 4.0 © 35 350 HSOP8 | Current mode control 20
NR111E 4.0 © 35 350 eSOIC8 | Current mode control 20
SI-8000HD 55 © 43 150 TO263-5 36
*1: 35V for SI-8033SD
Thru-Hole Type
Output Current Output Voltage Variable (Reference Voltage) Maximum | Oscillation
Series Name (v) V) Iut Voliage | Frequency | ppckage Remarks Page
(A) 33 | 50 | 90 | 12 | 15 [ 05 | 08 | 1.0 | 15 | (V) (kHz)
SI-8400L 0.5 O 35 60 Non-package type | With coil and built-in diode 60
SI-8000E 0.6 @) 43 60 TO220F-5 38
SI-8500L 1.0 @) 35 60 Non-package type | With coil and built-in diode 60
SI-8000JF 1.5 O @) @) O 43 125 TO220F-5 40
SI-8000TFE 1.5 @) @) 43 300 TO220F-5 42
SI-8000GL 1.5 @) 53 250 DIP8 44
NR887D 2.0 @) 20 500 DIP8 Current mode control, synchronous rectfier 46
S1-8000S 3.0 O @) @) @) O 437 60 TO220F-5 48
S1-8100QL 35 O 30 350 DIP8 Current mode control 50
SI-8000FFE 35 O 43 300 TO220F-5 52
NR111D 4.0 @) 35 350 DIP8 Current mode control 54
SI-8000HFE 55 @) O 43 150 TO220F-5 56
SI1-8000Y 8.0 @) ©) 45 130 TO220F-7 | Current mode control 58

*2: 35V for SI-8033S

ICs|9




1-1-3 DC/DC Converter ICs

<Multi Output>

Output Current Output Voltage Maximum Input Voltage | Oscillation Frequency
Part Number Package Remarks Page
(A) (V) (V) (kHz)

ch1 0.5 5

STA801M 43 125 ZIP10  |Built-in flywheel diode 62
ch2 0.5 Select from 9.0, 11.5, 12.1, and 15.5
chi 1.5 Variable (1.0 to 16 V)

SPI-8001TW 21 250 HSOP16 64
ch2 1.5 Variable (1.0 to 16 V)
ch1 1.5 Variable (1.0 to 24 V)

SPI-8002TW 40 250 HSOP16 64
ch2 1.5 Variable (1.0 to 24 V)
ch1 1.5 Variable (1.0 to 24 V)

SPI-8003TW 40 200 to 400 HSOP16 | Frequency variable 64
ch2 1.5 Variable (1.0 to 24 V)

<Control ICs>
Variable (Reference Voltage) Maximum Input Voltage Oscillation Frequency
Series Name Package Remarks Page
(V) (V) (kHz)
SI-8511NVS 1.1 25 100 to 400 TSSOP24 | Synchronous rectifier, PRC (fixed to ton) 68
10 || 1cs




Application Note

B Heat Dissipation and Reliability

1-1-3 DC/DC Converter ICs

B Mounting Torque

The reliability of an IC is highly dependent on its operating temperature.
Please be sure to apply silicone grease to the IC and to mount it to the
heatsink with a proper mounting torque.

Heatsink design should pay particular attention to ensuring sufficient heat
dissipation capacity.

In addition, please take into account the air convection in operation.

The reliability of discrete components such as capacitors and coils is
closely related to temperature. A high operating temperature may reduce
the service life. Exceeding the allowable temperature may burn the coils or
damage capacitors. It is important to make sure that the temperature of
output smoothing coils and input/output capacitors do not exceed their
allowable levels during operation. With an adequate derating for the coils,
minimize heat emission as far as possible. (For discrete components, refer
to the individual user manuals.)

Bl Internal Power Dissipation

SI-8000E

SI-8000JF

SI1-8000S

SI-8000TFE 0.588 to 0.686[N-m] (6.0 to 7.0[kgf-cm])
SI-8000HFE

SI-8000FFE

SI1-8000Y

B Recommended Silicone Grease

Pp can be obtained from the following formula.

« For the device with built-in flywheel diode:
Po=Vorlo (190 _1)
nx

« For the device with external flywheel diode:

Po=Vorlo (100 _1) Vrelo(1—_YO
nx VIN

Efficiency ny depends on the input/output conditions. Please refer to
the efficiency characteristics of the devices. (Posted on the Web site.)

Vo: Output voltage

VIN: Input voltage

lo : Output current

nx: Efficiency(%)

VF: Diode forward voltage

B Thermal Design

« Shin-Etsu Chemical Co., Ltd.: G746

* Momentive Performance Materials Inc.: YG-6260

» Dow Corning Toray Silicone Co., Ltd.: SC102

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

B Others

« Devices can not be operated in parallel connection aiming for a larger
current.
* Not applicable for the current boost or voltage step-up use.

B Rectifier Diodes for Power Supplies

To rectify the AC input using rectifier diodes in power supplies, please use
SANKEN rectifier diodes shown in the following list. (Please use a center-
tap or bridge configuration in using stand-alone type diodes.)

Series Name Diodes

SAl

SI-8000W

S1-8000JD

SI-8000TM

NR117K

NR119E

NR885E

NR885K SJPM-H4 (Surface-Mount Stand-Alone Type,

The maximum junction temperature Tjmax) given in the Absolute Maximum
Ratings is specific to each product type and must be strictly observed.
Thus, thermal design must consider the maximum power dissipation
Pp(max), which varies by the conditions of use, and the maximum ambient
temperature Ta(max).

To simplify thermal design, Ta-Pp characteristic graphs are provided herein.

Please observe the following steps for heatsink design:

1. Obtain the maximum ambient temperature Ta(max).

2. Obtain the maximum power dissipation Pp(max).

3. Look for the intersection point on the Ta-Pbp characteristic graph and
determine the size of the heatsink.

Although the heatsink size is now obtained, in actual applications, 10-to-

20% derating factor is generally introduced. Moreover, the heat dissipation

capacity of a heatsink highly depends on how it is mounted. Thus, it is

recommended to measure the heatsink and case temperature in the actual

operating environment.

Please refer to the Ta-Pp characteristic graphs for respective product

types.

SI-8205NHD Veam=400V,lo=2.0A)

SI-8205NHG

S1-8000SD

SPI-8000A

S1-8005Q

SI-8001FDE

SI-8001FDL

SI-8008HD

SI-8000HFE FMM-22S,R (Center-tap Type,VrRm=200V,lo=10A)

S1-8000Y

SI-8400L

SI-8000E

S1-8500L

SI-8000JF AMO1Z (Axial Type,VrRM=200V,lo=1.0A)

SI-8000TFE

SI-8000GL

NR887D

SI-8000S RM10Z (Axial Type,VRM=200V,lo=1.5A)

NR110K

NR111E

S1-8100QL RM4Z (Axial Type,VrRM=200V,l0=3.0A)

SI-8000FFE

STABOTM AMO1Z (Axial Type,VAM=200V,10=1.0A)

SPI-8000TW SJPM-H4 (Surface-Mount Stand-Alone Type,

VRM=400V,l0=2.0A)

ics | 11




1-1-3 DC/DC Converter ICs

Surface-Mount, Separate Excitation Step-down Switching Mode

HFeatures HLineup
+ Surface-mount power package Part Number SAIO1 SAI02 SAI03
« Output current: 0.4 to 0.5A Vel 5.0 33 120
Io(A) 05 0.4
* High efficiency: 75 to 88%
» Requires only 4 discrete components . .
* Internally-adjusted phase compensation and BAbsolute Maximum Ratmgs
output voltage Parameter Symbol Ratings Unit
e . DC Input Volt: Vi 35 \"
* Built-in reference oscillator (60kHz) pow?;isgp:ﬁzn P'N 075 W
D .
* Built-in overcurrent and thermal protection Junction Temperature Tj +125 °c
circuits Storage Temperature Tstg —40 to +125 °C
Thermal Resistance(junction to case) Oic 20 °C/W
BApplications
» Power supplies for telecommunication
equipment
» Onboard local power supplies
BRecommended Operating Conditions
Ratings .
Parameter Symbol SAI01 SAIO2 SAI03 Unit
DC Input Voltage Range VIN 71033 5.3t028 1510 33 \
Output Current Range lo 0to 0.5 0to 0.4 A
Operating Junction Temperature Range Tiop -30to +125 °C
HElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SAIO1 SAI02 SAI03 Unit
min. typ. max. min. typ. max. min. typ. max.
ARV Vo 4.80 5.00 5.20 3.17 3.30 3.43 11.40 12.00 12.60
ST [ Conditions VIN=20V, l0=0.3A ViN=15V, 10=0.3A Vin=24V, l0=0.3A v
Efficienc " ‘ g ‘ ‘ 75 ‘ ‘ 88 ‘ %
Y ‘ Conditions VIN=20V, lo=0.3A ViN=15V, lo=0.3A ViN=24V, l0=0.3A °
Osailation F f 60 | | e | | e |
CELiaE [ACEhy [ Conditions Vin=20V, 10=0.3A ViN=15V, 10=0.3A Vin=24V, 10=0.3A khz
Line Reulati AVouine 80 | 100 | e0 | 0 | 100 | 130
MO [ Conditions VIN=10 0 30V, 10=0.3A VIN=8 t0 28V, 0=0.3A VIN=18 {0 30V, 10=0.3A mv
Load Reaulati AVoLoa | 30 | 40 | 20 | a0 | 70 95
SN GELEL [ Conditions VIN=20V, [0=0.1 to 0.4A Vin=15V, 10=0.1 to 0.4A Vin=24V, lo=0.1 to 0.4A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 +1.5 mV/°C
Ripple Rejectt i 45 45 45
ppie Rejection [ Conditions 1100 o 120Hz 1100 to 120Hz 1100 o 120Hz a8
Overcurrent Protection Ist 0.55 0.55 0.45
Starting Current | Conditions Vin=10V ViN=8V Vin=18V A
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EExternal Dimensions (PS4)

SAl Series

(Unit : mm)
2 3V°[ILS 1 — o =
§ EN[; | E T E: § N Hf @ Case Temperature Measuring Point
S (S N = L
e ‘ NI Pin Assignment
@ E 6.8 362 @ ViN
8005 40™ @ SWourt
6:3202 (@ Vos
@ GND
3\ | % Plastic Mold Package Type
o T S
' | : L Flammability: UL94V-0
MML’M Product Mass: Approx. 0.22g
1.0°0% .80
EBlock Diagram ETypical Connection Diagram
ViN @ Ve \2 SWour
3.3V5Y: 200uH
oce 12¥:300uH
; .
ViN Vin SWout [~ Vo
0sc Reset TSD 3
Drive SAl Vos
w . D N
Ci GND x (73
100uF 4 SJPB-D4 330uF
Amp. @’) Vos (Sanken)
7J”—/L ,il GND O—e OGND
1
GND
HTa-Pp Characteristics
100 Vo
0.8 Po=Voslo | ———1 | =VFelo | 1- VN
« Glass epoxy nx IN
o7 Fs;)sa rgg 1.2)
X x 1. Al H
s \ + Natural air ¢ooling The efficiency depends on the input voltage and the output
2 0.6 current. Therefore, obtain the value from the efficiency graph
a
o o5 and substitute the percentage in the formula above.
5 \
o4 Vo : Output voltage
2 :
003 lo :Output current
533 ny :Efficiency (%)
& 02 VF :Diode D1 forward voltage
0.1 SJPB-D4-0.3V
0,
=30 0 25 50 75 100 125 Thermal design for D1 must be considered separately.
Ambient Temperature Ta (°C)
ics | 13




1-1-3 DC/DC Converter ICs

SIRCDTARST-TS[-- 0 Surface-Mount, Separate Excitation Step-down Switching Mode

BFeatures HAbsolute Maximum Ratings
+ Surface-mount package (SOP8) Parameter Symbol Ratings Unit
- Output current: 0.6A DC Input Voltage ViN 35 \"
X . N Power Dissipation ) 1 W
+ High efficiency: 75 to 80% Junction Temperature T —30to +125 °C
» Requires only 4 discrete components Storage Temperature Tsig —-40to +125 °C
+ Internally-adjusted phase compensation and Thermal Resistance (Junction to 7-Pin Lead) Oj-L 22 C/W
. . Thermal Resistance (Junction to Ambient Air)*1 Oj-a 100 °C/W
output voltage adjustment performed internally
*q . ~ i 0,
- Built-in reference oscillator (60kHz) 1: Glass-epoxy board of 40 x 40mm (copper laminate area 4.3%)
* Built-in overcurrent and thermal protection
circuits
HApplications
» Power supplies for telecommunication equipment
» Onboard local power supplies
BRecommended Operating Conditions
Ratings .
Parameter Symbol S1-8033W S1-8050W Unit
DC Input Voltage Range VIN 5.3t028 7 t0 33 \
Output Current Range lo 010 0.6 A
Operating Junction Temperature Range Tiop —30to +125 °C
HElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8033W SI-8050W Unit
min. typ. max. min. typ. max.
OV Vo 3.17 3.30 3.43 4.80 5.00 5.20 v
A [ Conditions VIN=15V, 10=0.3A ViN=20V, 10=0.3A
" n \ 5| \ 80 \
%
EHicEcy [ Conditions ViN=15V, 10=0.3A ViN=20V, 10=0.3A
E— i [ ] s ]
SISy [Conditions V=15V, I0=0.3A ViN=20V, 0=0.3A
Line Roculat AVoLne 60 | 80 | 80 100 v
DD | Conditions VIN=8 to 28V, o=0.3A VIN=10 to 30V, 10=0.3A
Load Reaulati AVoLoa 20 | 30 | 30 40 v
SRRl REERIETET [ Conditions Vin=15Y, 10=0.1 to 0.4A ViN=20V, 10=0.1 to 0.4A
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 mV/°C
T — RReJ 45 45 dB
P eI [Conditions =100 to 120Hz =100 to 120Hz
Overcurrent Protection Starting Is1 0.61 0.61 A
Current | Conditions Vin=15V Vin=20V

14 | I1Cs




SI-8000W Series

BExternal Dimensions (SOP8)

(Unit : mm)
5.1204
1.27, 0,420 0.15:3 3¢ : :
I AL e Pin Assignment
ﬁ ﬁ ﬁa - @ ViN
8 7 6 5 i @ N.C
® sw
%,_ :f\‘ @ Vos
O M “ ® GND
6)
1 2 3 4 @/ GND
H @ GND
% % ? ® GND
_ 1.27 3 )
a% .M@\
5|2 Plastic Mold Package Type
28 Flammability: UL94V-0
B0 % Product Mass: Approx. 0.1g
| 0401 g
EBlock Diagram ETypical Connection Diagram
ViN @ @ SwW L1
[ Reo | i Ot swls vo
4
0sc Reset TSD SI-8000W  Vos
Drive . D1 .
C1 GND e C2
A
100uF Sto8 SJPB-D4 330uF
- 4> Vos (Sanken)
GND O—s *—OGND
VREF
o)
GND
HReference Data
Copper Laminate Area vs. Power Dissipation Copper Laminate Area vs. Thermal Resistance Bj_a
12 Tj=100°C Area of PC board : 40 x 40mm 140 Area of PC board : 40 x 40mm
Ta=25°C //,
1 — — Ta=s0°C A
/ 120
= ---- Ta=80°C =
2 5 N
0 0.8 > e \\
¢ A - 100 N
c // -+ © N
o -~ P N
= L~ P 5
go6 ) \
2 —~ 2
K} urr S 80 ™
=) - 2 N
504 L 3 N
: z a
& SO L bl £ 60
0.2 —I=F 3t 2
r =
0 4010 100 1000
10 100 1000 . )
Copper Laminate Area (mm?) Copper Laminate Area (mm®)
(GND Terminal) (GND Terminal)
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1-1-3 DC/DC Converter ICs

SIRCIDDNDRSTTS-T- I Surface-Mount, Separate Excitation Step-down Switching Mode

HFeatures HLineup

+ Surface-mount package (TO263-5)

» Output current: 1.5A

Part Number S1-8033JD SI-8050JD SI-8090JD SI-8120JD
Vo(V) 33 5.0 9.0 12.0
I0(A) 15

« High efficiency: 77 to 88%
» Requires only 4 discrete components

+ Internally-adjusted phase compensation and

HAbsolute Maximum Ratings

output voltage Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 \
+ Capable of downsizing a choke-coil due to IC's  “output Current o 15 A
high switching frequency (125 kHz). (Com- . When mounted on glass-epoxy board 40 x 40 mm (copper
. . . Power Dissipation Po 3 W
pared with conventional Sanken devices) area 100%)
* Built-in foldback-overcurrent and thermal Junction Temperature T 125 <
. - Storage Temperature Tstg —40 to +125 °C
protection circuits - -
Thermal Resistance (Junction to Case) Oic 3 °C/W
* Output ON/OFF available (Circuit current at Thermal Resistance (Junction to ) . When mounted on glass-epoxy board 40 x 40 mm (copper
output OFF: 200uA max) Ambient Air) Ora 333 CW | rea 100%)
« Soft start available by ON/OFF pin Conditions - Limited by thermal protection circuit
BApplications
» Power supplies for telecommunication equipment
» Onboard local power supplies, etc.
BERecommended Operating Conditions
Ratings
PEETWEE Syleet 51-8033JD S1-8050JD | SI-8090JD S1-8120JD Ui oo
ViNt 5.3 t0 40 7 to 40 1110 40 14 t0 40 lo=0to 1A
DC Input Voltage Range Vinz 631040 81040 1210 40 1510 40 v I0=0 to 1.5A
DC Output Current Range” lo Oto1.5 A ViNzVo+3V
Operating Junction Temperature Range Tiop -30to +125 °C
Operating Temperature Range* Top -30to +125 °C
*: Limited by Ta—Pp characteristics
HMElectrical Characteristics (Ta25°C)
Ratings
Parameter Symbol SI-8033JD SI1-8050JD SI1-8090JD SI-8120JD Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Vo 3.234 3.30 3.366 4.90 5.00 5.10 8.82 9.00 9.18 11.76 12.00 12.24
SRV [Conditions ViN=15V, 10=0.5A VIN=20V, 0=0.5A Vin=21V, 10=0.5A V=24V, 10=0.5A v
Efficiency ! m ‘ u ‘ ‘ & ‘ ‘ % ‘ ‘ s ‘ %
‘Condltlons ViN=15V, lo=0.5A ViN=20V, lo=0.5A Vin=21V, lo=0.5A ViN=24V, l0o=0.5A
o f | 125 ] | 125 | | 125 ] | 125 |
Oscillation Frequency | Conditions Vin=15V, 10=0.5A VIN=20V, lo=0.5A Vin=21V, 10=0.5A ViN=24V, 10=0.5A Kz
' . AVoLne | 25 [ eo | a0 [ 100 | 50 [ 120 | s0 | 130
10 (I [Conditions | Vin=8 to 30V, lo=0.5A ViN=10 to 30V, 10=0.5A VN=15 to 30V, 10=0.5A VIN=18 to 30V, l0=0.5A mv
. AVoLoa | 10 | a0 | 10 [ 40 | 10 | 40 | 10 | 4
Ol [Conditions | V=15V, 10=0.2 to 0.8A VIN=20V, 10=0.2 to 0.8A ViN=21V, 10=0.2 to 0.8A VIN=24V, 0=0.2 to 0.8A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 +1.0 +1.0 mV/°C
Overcurrent Protection Ist 1.6 1.6 1.6 1.6
Starting Current | Conditions Vin=15V ViN=20V ViN=21V Vin=24V
Low Level Voltage VssL 0.5 0.5 0.5 0.5
ON/OFF* Outflow Current Isst 100 100 100 100
Pin at Low Voltage [Conditions Vssi=0V HA
2 7] 7] [ 7] [ 7]
) o ‘Conditions ViN=15V, lo=0A ViN=20V, lo=0A ViN=21V, lo=0A ViN=24V, lo=0A mA
Quiescent Circuit Current - ‘ ‘ 200 ‘ ‘ 200 ‘ ‘ 200 ‘ ‘ 200
‘Conditions ViN=15V, VonorFrF=0.3V ViN=20V, Voniorr=0.3V ViN=21V, Vonorr=0.3V ViN=24V, Von/orFF=0.3V HA
*: Pin 5 is the ON/OFF pin. Soft start at power on can be performed with a capacitor connected to
this pin.
The output can also be turned ON/OFF with this pin. S1-8000JD S1-8000JD S1-8000JD
The output is stopped by setting the voltage of this pin to VssL or lower.
ON/OFF-pin voltage can be changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current from Cs 5| ON/OFF SEN/OFF 5| ON/OFF
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the c3 c3
transistor if Cs capacitance is large.
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is ;I/; ;I/;
prohibited.
Vout. ON/OFF Soft Start Soft Start
+Vout. ON/OFF
16 || ICs




HExternal Dimensions (TO263-5)

SI1-8000JD Series

(Unit : mm)

Case temperature
measurement point

5
g e
b S
9
615 Dp:%? <
%
% Sle
"o
kg
0.88°" H 3
08
a 7»025)‘ .75
12 3 4 5

(0.75) 20%!

10.0°2
(8.0)
pone 8
REE] EI 1 I
| B me T
i
@) /(2xR0.45) |
3y
S|
Sy
. o
=8 HE
e
L %
4
|Log®
17°%) (1.7

Pin Assignment
@ VN

@ SWour

@ GND

@ Vos

® ON/OFF

Plastic Mold Package Type
Flammability: 94V-0
Product Mass: Approx. 1.48g

HReference Data

EBlock Diagram HTypical Connection Diagram
L1
H v & ! VIN SWour 12 ¢ —s—OVour
1 Vi SWOUTr > 4
O S1-8000JD Vos
PReg. |—[>
5:ON/OFF | ¢ 777 |ONOFF GND € 777 Ca
o 5 |8 Di
ON/OFF —
Soft )
start 1 Ca
GND & + (O GND
Ct1 : 50V/220uF
Cz : 25V/470uF
C3 : 10V/0.47uF (Only when using soft-start function)
L1 : 100uH
Di : SJPB-H6 (Sanken)

Copper Laminate Area on Glass Epoxy Board vs.
Thermal Resistance (Junction to Ambient Air) (Typical Value)

Output Current vs. Power Dissipation (Typical)

T 55 26
£ \ 24
k<
g s0 s 22
2 With glass epoxy board of 40 x 40 mm 5 20
S c 18
5
59 '% 16
s 814
2 fu 710 oy
% \ 210 20V o
< 35 — g o8l —vinay
g I 00_ 0.6 /
5 04 L
% ==

0 200 400 600 800 1000 1200 1400 1600 1800 02

. , o
Copper Laminate Area (mm?) 0 02 04 06 08 10 12 14

Output Current lo (A)

HTa-Pp Characteristics

Ambient Temperature Ta (°C)

3.5 Copper Aea
40x40 mm
(0}-a : 33.3°C/W)
©[20x40 mm
s (02 :37-CM)
" 2.5(20x20 mm
£ (0j-a :44°CIW)
c 10x10
2 2 (o7 53GW)
g N\
g 15 \
2 N\
g N\
g \
o
0.5
0
-25 0 25 50 75 100 125

1 V
Pp=Vo-lo <ﬂ— ) —VF-lo 6— o >
nx VIN

The efficiency depends on the input voltage and the output current. Therefore, obtain the value
from the efficiency graph and substitute the percentage in the formula above.

Vo

lo

nx -
: D1 forward voltage

VF

: Output Voltage
VIN :
: Output Current

Input Voltage

Efficiency (%)

0.4V(lo=2A)(SJPB-H8)

Thermal design for D1 must be considered separately.
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1-1-3 DC/DC Converter ICs

HMFeatures

SIECDLoa gl ST-TA Y Surface-Mount, Separate Excitation Step-down Switching Mode

HAbsolute Maximum Ratings

» Compact surface-mount package (TO252-5)

» Output current: 1.5 A

« High efficiency: 81% typ. (at Vo =5 V)

» Requires only 4 discrete components

« Built-in reference oscillator (300 kHz)

* Built-in drooping-type-overcurrent and thermal

protection circuits

+ Output ON/OFF available (circuit current at

output OFF: 200 uA typ.)

Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 \
_ 2 %
Blaer D] Po1 1.06 W When mounted on glass-epoxy board (900 mm? copper area 4.3%)
Pp2 1.65 When mounted on glass-epoxy board (900 mm? copper area 50%)
Junction Temperature” T —-30 to +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Oic 6 °C/W
Thermal Resistance (Junction to ) o 5 o
Ambient Air) Oj-a 95 C/W When mounted on glass-epoxy board (900 mm? copper area 4.3%)

« Soft start available by ON/OFF pin

HApplications

» Onboard local power supplies

» AV equipment
» OA equipment

130°C.

*: This product has built-in thermal protection circuits that may operate when the junction temperature rises above

The recommended design for the junction temperature during operation is below 125°C.

HRecommended Operating Conditions

Ratings .
Parameter Symbol S1-8008TM Unit
Input Voltage Range VIN Vo+3*! to 40 \%
Output Voltage Vo 0.8t024 \
Output Current Range lo Oto1.5 A
Operating Junction Temperature Range Tiop —20 to +100 °C
Operating Temperature Range Top —20 to +85 °C
*1: The minimum value of an input voltage range is the higher of 4.5 V or Vo + 3 V.
HElectrical Characteristics (Ta=25°C)
Rating
Parameter Symbol SI-8008TM Unit
min. typ. max.
VADJ 0.784 0.800 0.816
\Y
REEREE Ve Egs ‘ Conditions VIN=15V, lo=0.1A
Temperature Coefficient of AVADJ/AT ‘ +0.1 ‘ mv/°eC
Reference Voltage ‘Conditions ViN=15V, 1o=0.1A, Tc=0 to 100°C
Efficienc g ‘ 81 ‘ %
i [Conditions Vin=15V, 10=0.5A °
fo | 300 |
Oscillation Frequenc
Py [Conditions ViN=15V, 10=0.5A kHz
Line Regulation AVoLine — ‘ 60 ‘ 80 mV
‘Condmons Vin=10 to 30V, lo=0.5A
Load Regulation AVoLono — ‘ 10 ‘ 40 mV
‘Condmons ViN=15V, 10=0.2 to 1.5A
Is 1.6 \ \
Overcurrent Protection Starting Current A
L ‘ Conditions Vin=15V
Low Level Voltage | VssL 0.5
ON/OFF Pin* | Outflow Current | IssL 10 40 A
at Low Voltage ‘ Conditions VssL=0V H
lg ‘ 6 ‘
mA
Quiescent Circuit Current ‘Condmons ViN=15V, lo=0A
lq (OFF) | 200 | 400 uA
‘ Conditions Vin=15V, Vss=0V
*: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin. The
output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage can be changed SI-8000TM SI-8000TM SI-8000TM
with an open-collector drive circuit of a transistor. When using both the soft-start and ON/OFF functions
together, the discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the
current securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the power 5(8S 5|8S 5(8S
supply in the IC, so applying the external voltage is prohibited. If the pin is not used, leave it open.
T C3 C3
7J7' 777 ;I/;
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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EExternal Dimensions (TO252-5)

SI-8000TM Series

(Unit : mm)

20.20
6602 2.30

5.34*0%

‘1_19 0.20
Y‘
|/
[T]

0.50*010

6.10:020

9.90°%

SEATING PLANE

. 0.00t00.127

1182020

N

(0.89)

)
[ ss™

230020

6.50t0'20
534:0.20
(5.04)
(1.50)
| |
@
<
<
8
5
3
o
| I g
I i =
R
I S
I I
| |

Pin Assignment

[©)
\U

@ ADJ
) SS

P
@
a0
©)]
\4/
—

®

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 0.33 g

) SW

IN

GND

EBlock Diagram
SI-8008TM
1: IN Sw
O 02
> Overcurrent
5igs Protection
o Latch &
ON/OFF Drive
Soft Start
Thermal A%)
Comp. Protection 4
Error Amp. /ﬂi
i

Reference Voltage
GNDJ\—?‘;T
Y

HTypical Connection Diagram

ViN

Ci
220uF

GND O

SI-8000TM

SS _GND

Sw

ADJ

T p

'Iéa

- 220uF
- 470uF

: 1uF (Only when using soft-start function)

S 47uF
: SJPB-H6 (Sanken)
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1-1-3 DC/DC Converter ICs

NIRRT @ Surface-Mount, Current Mode Control Step-down Switching Mode

BFeatures HAbsolute Maximum Ratings
* Compact surface-mount package Ratings
Parameter Symbol Unit Conditions
* Input voltage range (ViN): Vo + 3to 31 V y NR110K | NR111E | NR117K | NR119E
* Oscillation frequency: 30 kHz, 350 kHz, 364 kHz Ml Wiefiztofe Vin 35 35 35 35 v
. o ) BS Pin Voltage VBs 44 44 44 44 v
* High efficiency under light load Pin Voltage between BS and SW | Ves-sw 8 8 8 8 v
* High efficiency: 94% or higher SW Pin Voltage Vsw 35 35 35 35 \
« Current mode control FB Pin Voltage Vrs 55 55 55 5.5 v
. . . EN Pin Voltage Ven 35 35 35 35 \
Stable with low-ESR ceramic output capacitors SS Pin Voltage Vss 55 55 55 55 v
* Built-in phase compensation component When mounted on 30 x 30 mm glass-
N glass-epoxy
« Output current: 1.5A, 2 A, 4 A Power Dissipation Po 1.69 1.76 1.69 1.76 w board (with a 25 x 25 mm copper area)
« Reference voltage and accuracy of 0.8 V = 2% Junction Temperature Tj —40 to 150 |—40 to 150 |—40 to 150 | —40 to 150| °C
) . Storage Temperature Tstg | —40to 150 |40 to 150 | —40 to 150 | 40 to 150| °C
Overcurrent protection function that can be Themma Resitane lncionoLead (4pns]|__ 6 40 26 40 26 |CW
adjusted externally When mounted on 30 x 30 mm
. ' —_— ) o glass-epoxy
« Output ON/OFF available Thermal Resistance (Junction to Ambient Ai)| ~ 6j-a 74 71 74 71 C/W board (vth .25 25 mm copper arec)
* Undervoltage lockout
* Soft start function BRecommended Operating Conditions
. . Ratings .
BApplications Parameter Symbol R NRT1E NR117K S Unit
* Power supply for LCDTV, STB and Blu-Ray Input Voltage Range ViN 8.0 or Vo+3* to 31 | 6.5 or Vo+3* to 31 | 8.0 or Vo+3* to 31 | 6.5 or Vo+3*t0 31| V
» Power supplies for domestic appliances Output Current Range lout 0to 4.0 0to 4.0* 0to1.5™ 0t02.0™ A
Output Voltage Range Vo 0.8 to 24 0.8 to 24 0.8 to 24 0.8 to 24 \
* On-board local power supply - " " - “ -
Operating Temperature Range | Top —40 to 85 —40 to 85 —40 to 85 —40 to 85 C

* Switching power supplies The minimum value of the input voltage range is indicated value or Vo + 3 V, whichever is higher.

**: The device must be used within the range indicated by the Ta-PD characteristics.

.EIeCtricaI CharaCteriStics (Ta=25°C, VIN=12V, Vo=5.0V, and lo=1A, unless otherwise specified)

Ratings
Parameter Symbol NR110K/NR111E NR119E NR117K Unit Conditions
min. typ. max. min. typ. max. min. typ. max.

Reference Voltage VREF 0.784 | 0.8000 | 0.816 | 0.784 | 0.8000 | 0.816 0.784 | 0.8000 | 0.816 \
Temperature Coefficient of Reference Voltage | AVRer/AT +0.05 +0.05 +0.05 mV/°C |Ta=—40°C to +85°C
Oscillation Frequency fsw 350 364 30 kHz
Line Regulation VLINE 50 50 50 mV__|Vin=VINmin to 30V
Load Regulation V0oad 50 50 50 mV  |ViN=12V, Vo=5.0V, lo=0.1 to lomax
Overcurrent Protection Is1 1.5 0.9 0.3 A ISET=OPEN
Starting Current Is2 55 2.8 241 A |ISET=SHORT
No-load Circuit Current [IIN 1 1 1 mA  |Ven=10kQ pull up to VIN
Quiescent Circuit Current lIN(off) 1 1 1 uA |lo=0A, VEN=0V
SS Pin | Outflow Current at Low Voltage |  IEn/ss 6 10 14 6 10 14 6 10 14 uA  |Vss=0V
EN Pin Inflow Current IEN 20 50 20 50 20 50 uwA | VEn=10V

On Threshold Voltage Vc/EH 0.7 1.4 2.1 0.7 1.4 2.1 0.7 1.4 2.1 \
ISET Pin |Open Voltage VIseT 1.5 1.5 1.5 \
Maximum ON Duty Dmax 90 90 90 %
Minimum ON Time ToN(MIN) 150 150 150 nsec
Thermal Protection Start Temperature| TSD 151 165 151 165 151 165 °C
Thermal Protection Return Hysteresis | TSD_hys 20 20 20 °C
SW MOSFET ON Resistance RonH 85 150 150 mQ

*.

Pin 8 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin.
The SS pin is pulled up to the power supply in the IC, so applying the external voltage is prohibited.

NR110E/K
sfs
l c9

Soft start
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NR110E/K

BMExternal Dimensions (Unit : mm)
NR111E NR119E NR110K NR117K
(eSOIC8) (HSOP8)
1/ ;,\’/—\ N . Z Pin Assignment
%;v:,tgtgtw T 0 J Lt ©Bs
Al i . @ VN
- T T 1 = @ SW
i [ @ GND
_HHHH HHHEH HAAA HABAA 5 8
D1 o ® ISET
( Mark ol o ° @ EN
E1 E E2 . 3 g 250 N ® SS
L J b ' *: The heat slug on the rear
, , , side is at the ground
T FEHEE THHE 5 H BB potentil

il
LL.‘ JLL 0.695 TYP

5.20

Plastic Mold Package Type

External Dimensions (NR111E/NR119E) Flammability: UL 94V-0
Symbol e Pa(ﬁ\geA e Pa‘i‘:?;e B % Product Mass: Approx. 0.1g

Al 0 - 0.1524 0 0.1 0.15

A2 1.398 | 1.448 | 1.498 | 1.25 1.4 1.65

b 0.33 - 0.508 | 0.38 - 0.51

D 4.8 4.902 | 5.004 4.8 4.9 5

D1 3.053 | 3.18 [ 3.307 3.1 3.3 35

E 5.893 - 6.918 5.8 6 6.2

E1 3.73 - 3.89 3.8 3.9 4

E2 2.033 | 2.16 | 2.287 2.2 2.4 2.6

e - 1.27 - - 1.27 -

L 0.508 - 0.762 | 045 0.6 0.8
Delivered in Package A or B.

EBlock Diagram
2N
O—
A e
j urrent
0SC|, T Sense
Amp 1
; ocP Drive ' O
O ov PREG— > REG BS
EN OFF : OCP_REF
VREF [——> El
08V
% PWM \)3
6 LOGIC W

l'

f——:

HTypical Connection Diagram

C1 :10uF/35V
C2 :10uF/35V

Vin R3
C4 :22uF /16V
Qs C5 :22uF/16V
C9 :0.1uF
[] C10 :0.1uF
Cc2 C1 !
—I:Z R1 :1.7MQ
R3 :22Q
R4 :20kQ
GND R5 :470Q (Vo=5.0V)
R6 :3.9kQ
R7 :0kQ (When ISET SHORT)
TIT

L1 :10uH (NR110K, NR111E, NR119E)
150uH (NR117K)
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1-1-3 DC/DC Converter ICs

\13t1 1) N etk YR Surface-Mount, Current Mode Control, Synchronous Rectifier Step-down Switching Mode

BFeatures HAbsolute Maximum Ratings
. - Rati
Compact surface-mount package Parameter Symbol NRB85K 2 mgsNRsssE Unit Conditions

* Input voltage range (VIN): Vo + 3to 18 V
Input Voltage VIN 20 20 \

* Synchronous rectifier mode L When mounted on 70 x 60 mm glass-epoxy

- High efficiency: 90% Power Dissipation Po 1.69 1.50 W | poard (with a 1310 mm? copper area)
Junction Temperature Tj —40 to +150 | —40 to +150 °C

* Current mode control

) . ) Storage Temperature Tstg |—40to +150 | —40 to +150 °C

* Stable with low-ESR ceramic output capacitors Thermal Resistance (Junction to Lead (4 pins)) |~ 6i-c 40 26 °C/W

* Built-in phase compensation component Thermal Resistance P 74 71 /W When mounted on 70 x 60 mm glass-epoxy

« Output current: 3 A (Junction to Ambient Air) th board (with a 1310 mm? copper area)

* Reference voltage and accuracy of 0.8 V = 2%
* Oscillation frequency: 350 kHz

« Output ON/OFF available BRecommended Operating Conditions

« Undervoltage lockout Parameter Symbol Ratings Unit
« Soft start function Input Voltage Range VIN 450rVo+3*t0 18 \
Output Current Range lo 0to 3.0 A
. . Output Voltage Range Vo 0.8to 14 Vv
BApplications Operating Temperature Range Top —40 to +85 °C
* Power supply for LCDTV and PDP *: The minimum value of the input voltage range is 4.5 V or Vo + 3 V, whichever is higher.
* Power supply for DVD, BD, and STB
* On-board local power supply
 Switching power supplies
BElectrical Characteristics (Ta=25°C, Vin=12V, Vo=3.3V, and lo=1A, unless otherwise specified)
Ratings . »

Parameter Symbol — 1p. — Unit Conditions
Reference Voltage VREF 0.784 0.800 0.816 \
Temperature Coefficient of Reference Voltage AVRer/ AT +0.05 mV/C Ta=—40TC to +85C
Efficiency n 90 %
Oscillation Frequency fo 280 350 420 kHz
Line Regulation VLINE 50 mV ViN=6.3V to 18V
Load Regulation Vioad 50 mV lo=0.1A to 3A
Overcurrent Protection Starting Current Is 3.1 6.0 A
Quiescent Circuit Current 1 IiN 6 mA VEn=10kQ pull up to ViN
Quiescent Circuit Current 2 lIN(off) 0 10 uA lo=0A, VEN=0V

. Qutfow Curent at Low Voliage lEN/SS 6 10 14 uA Vss=0V
B Open Voltage VssH 3.0 \
) Inflow Current lEN 50 100 uA VEN=10V

(A On Threshold Voltage VeEn 07 1.4 21 v
Maximum ON Duty DMAX 90 %
Minimum ON Time DMIN 150 nsec
Thermal Protection Start Temperature TSD 151 165 c
Thermal Protection Return Hysteresis TSD_hys 20 c

*: Pin 8 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin.
The SS pin is pulled up to the power supply in the IC, so applying the external voltage is prohibited.

NR885K
NR885E

il
il

Soft start
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NR885K/NR885E

HExternal Dimensions (Unit : mm)
NR885K NR885E
(HSOP8) (eSOIC8)
g T Pin Assignment
J Ll Lo
T @ VN
P N AR A . 5 sw
o 1 ® GND
HHHH HHHH H H HH HHHEH ® FB
D ® NC
Viark Jd. . \ @ EN
N I @ I I S E1 E E2 ® ss
\O 290 \ *: The heat slug on the rear
= side is at the ground
i dHH il HHEHE |l BEEHH potential
0.695TYP
-1 ‘_’e ! . Plastic Mold Package Type
520 , , Flammability: UL 94V-0
External Dimensions (NR885E) Product Mass: A 01
S Package A Package B roduct Mass: Approx. 0.1g
4 MIN TYP MAX MIN TYP MAX
Al 0 - 0.1524 0 0.1 0.15
A2 1.398 | 1.448 | 1.498 | 1.25 1.4 1.65
b 0.33 - 0.508 | 0.38 - 0.51
D 4.8 4.902 | 5.004 4.8 4.9 5
D1 3.053 | 3.18 [ 3.307 3.1 3.3 35
E 5.893 - 6.918 5.8 6 6.2
E1 3.73 - 3.89 3.8 3.9 4
E2 2.033 | 216 | 2.287 2.2 2.4 2.6
e - 1.27 - - 1.27 -
L 0.508 - 0.762 | 0.45 0.6 0.8

Delivered in Package A or B.

EBlock Diagram

2
T WP
i i
I I
| T |
! A B i
! Z Current !
i 0sC Sense i
BS
i 35V Drive ’ O1
- RE
e OoN/ PREG —> ocP G i
EN [ OFF 5V !
VREF |—» E !
0.8V sw!
PWM
:|[> 3
LOGIC isv 40

HTypical Connection Diagram

VIN R3
, , cio
VIN B_ls | M vout
7]y sw N ——s O C1, C2: 10uF/25V
£ £ NR885K C4, C5: 22uF/16V
c2 - C1 R4 ’ v
NR885E c4cs .
8lss 12 C9: 0.1uF
GND NC RS C10: 0.1uF
4 6 .
o L1: 10pH
o Re R3:20Q to 47Q
2% D R4+R5: 5kQ (Vo=3.3V)
T s R6: 1.6kQ
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1-1-3 DC/DC Converter ICs

SI-8205NHD/SI-8205NHG

HFeatures

* Compact surface-mount (HSOP8) package
* Wide input voltage range (VIN): Vo + 3 to 43 V
* Synchronous rectifier mode
e QOutput current: 3 A
* Reference voltage and accuracy of 0.5V £1%
* Oscillation frequency
SI-8205NHD
Externally adjusted frequency type: 200 kHz to 1 MHz
SI-8205NHG
Externally synchronized frequency type: 300 kHz to 1 MHz
* Stable with low-ESR ceramic output capacitors
* Output can be disabled
* Undervoltage lockout
* Soft start function

BApplications
* Power supply for LCD module
* Power supply for notebook PC
* Onboard local power supplies
* Power supply for LBP/PPC

MElectrical Characteristics

Surface-Mount, Current Mode Control, Synchronous Rectifier Step-down Switching Mode

HAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
SI-8205NHD SI-8205NHG

Input Voltage (VIN Pin) ViN 46 46 Vv
SYNC Pin Voltage Vsync - 55 \

o When mounted on a 30 x 30 mm glass-epoxy
Power Dissipation Po 1.35 1.35 W board (with a 25 x 25 mm copper area)
Junction Temperature Tj —40 to +150 —40 to +150 °C
Storage Temperature Tstg —40 to +150 —40 to +150 °C
Thermal Resistance (Junction to Lead <1 pin>) | Bjc 40 40 °C/W

. . _— When mounted on a 30 x 30 mm glass-epoxy
Thermal Resistance (Junction to AmbientAir) | 6j-a 74 74 °C/W board (with a 25 x 25 mm copper area)

HRecommended Operating Conditions

Parameter Symbol Ratings Unit
SI-8205NHD SI-8205NHG

Input Voltage Range VIN 8 or Vo+3" to 43 7 or Vo+3" t0 43 \
SYNC Pin Voltage Range Vsyne - Oto5 \
Output Current Range lout 0t0 3.0 0to 3.0 A
Output Voltage Range Vo 0.5to 24 0.5t0 24 )
Externally Synchronized Frequency Range| fsync - 300 to 1000 kHz
Operating Temperature Range Top —40 to +85 —40 to +85 °C

*: The minimum value of the input voltage range is 8 V or Vo + 3V, whichever is higher.

(Ta=25°C and fo = 500kHz, unless otherwise specified)

Ratings
Parameter Symbol SI-8205NHD SI-8205NHG Unit
min. typ. max. min. typ. max.
Reference Voltage VREF 0.495 0.5000 0.505 0.495 0.5000 0.505 v
g [ Conditions ViN=12V, lo=1.0A ViN=14V, lo=1.0A
Temperature Coefficient of AVRer/AT +0.05 ‘ \ +0.05 ‘ mVeC
Reference Voltage ‘ Conditions Vin=12V, lo=1.0A, Ta=—40 tz‘) +85°C VIN=14V‘, lo=1.0A, Ta=—40 tT +85°C
- 7 90 90
Eff %
‘clency [ Conditions ViN=12V, Vo=5V, lo=1.0A ViN=14V, Vo=5V, lo=1.0A ”
fo1 200 \ \ - \
illation F 1 kH
Oscillation Frequency [ Conditions ViN=12V, Vo=5V, lo=1A, Rfset=375ke - z
fo2 1 \ \ - \
Oscillation F 2 MH
scifation Frequency [ Conditions ViN=12V, Vo=5V, lo=1A, Rfset=75ke - i
fo - \ \ 250 \
Int | Oscillation Fi kH
nterma’ Sscllation Frequency [ Conditions _ Vin=14V, Vo=5V, lo=1.0A SYNC=GND i
. . AVoLINE ‘ 50 ‘ ‘ 50 ‘
Line Regulation ‘ Conditions VIN=8 to 43V, Vo=5V, lo=1A VIN=8 to 43V, Vo=5V, lo=1A mv
) AVoload 50 \ \ 50 \
Load Regulation [ Conditions VIN=12V, V0=5V, 10=0.1 t0 3.0A VIN=12V, V0=5V, 10=0.1 to 3.0A mv
Overcurrent Protection Is 3.1 ‘ ‘ 6 3.1 ‘ ‘ 6 A
Starting Current | Conditions ViN=12V, Vo=5V ViN=14V, Vo=5V
A o Iin \ 8 \ \ 12 \
1 A
O G ‘ Conditions ViN=12V, Vcomp=0V Vin=14V, Vcomp=0V m
' - ot | 40 ‘ ‘ 35
2 A
R Rl TR ‘ Conditions Vin=12V, VEnss=0V Vin=14V, VeEniss=0V #
Outflow Current lEN/SS ‘ 5 ‘ ‘ 5 ‘ A
at Low Voltage \ Conditions Venss=0V, Vin=12V Venss=0V, ViIN=12V #
EN/SS VssH 3 \ 45 \ 6 3 \ 45 \ 6
Vol \
pin | OPen Voltage [ Conditions Vin=12V Vin=14V
VerEn 06 \ 1.3 \ 2.0 06 \ 1.3 \ 2.0
Threshold Vol \
On Threshold Voltage | 00" itions Vin=12V Vin=14V
Synchronization Vsync - ‘ 1.85 ‘ v
SYNC | Threshold Voltage ‘ Conditions - ViN=14V, Vo=5V, lo=1.0A
Pin Synchronization FSYN.C. - 300 ‘ ‘ 1000.0 KHz
Frequency ‘ Conditions - Vin=14V, Vo=5V, lo=1.0A
OVP Start Voltage Vovp 0.57 0.60 0.63 - \
Thermal Protection Start Temperature Tj 151 160 151 160 °C
Error Amplifier Voltage Gain AEA 800 800 VIV
Error Amplifier Transformer Conductance GEA 800 800 MAN
Current Sense Amplifier Impedance GCS 3.33 3.33 AN
DMAX 80 90 90
Maxi N D! %
aximum ON Duty ‘ Conditions Vin=12V Vin=12V A
DMIN 150 250
Mini N Ti
fnimum ON Time [ Conditions Vin=12V Vine12V nsec
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S1-8205NHD/SI-8205NHG

BExternal Dimensions (HSOPS8) (Unit : mm)
HHHAHA N
ol ® Pin Assignment
Pin 1 Mark o g 3 SI-8205NHD SI-8205NHG
o ¥ e 3| s @ GND @ GND
e e - @ EN/SS @ EN/SS
0.695 TYP. Enlarged View of A @ Vin @ Vin
520 ° (@ FSET (@ SYNC
- ° ® COMP ® COMP
A o o
0.4 @ BS @ BS
0.40 @ SW @ SW
*: The heat slug on the rear side is at the
HHBHEH ground potential.
% 290 & Plastic Mold Package Type
Flammability : UL 94V-0
HHEEH Product Mass :Approx. 0.1 g
EBlock Diagram
SI-8205NHD SI-8205NHG
* e T T Vin

DRV_REG [ EO0N

J REG
REG DRV_REG [~%eo%
s
=1 Oues easls show lmmy

e REG DEV-g RE0 DRV
regor
REG_UVLO|
VIN_UVLO - wnok— VIN_UVLO
BsSW
/nOK REG VinOK REG
o ki 3 vk — |
—— o
sap i sap [ »
oo | U phse s it | U ppese o
Rang logic 0SC_RAWP [Feme ‘ "G
056 [ 1 ‘ L swoar SYNC e - +
. i
FSET@ QO—1 - s
CUR_COMP CUR_COMP

o o1
Control_logic: U” ER Sarpii_| Control_logic

> ” Rog0K
0 wrow o]
VP fovp_CP. .
s s - i

REs

EN_SS :SZ;‘B, LT Er AMP [ h o ENss 4;,% e ) Err_AMP
i REF - REF
(LGND
5 COMP COomP
HTypical Connection Diagram
SI-8205NHD SI-8205NHG
VIN R5 VIN R5
O 2 o
3‘ 7 (S 3‘ 7 C4a2
L1 Vo L1 Vo
VIN BS. |8 . VIN BS. |8 .
o1 Zeniss sw L © - 2ensss sw g ©
SI-8205NHD SI-8205NHG
4 6 C2 4 6 C2
FSET FB —{syNe FB
GND COMP R1 GND GND COMP R1 GND
c5 R4 1 5 cs5 1 5
GND C3 i GND c3
R2 c6 R2
i open ; %ﬂs D1 j’ Open ; %ﬂs D1
C1:10uF/50Vx2 (murata:GRM55DB31H106KA87) R1:9kQ C1:10uF/50Vx2 (murata:GRM55DB31H106KA87) R1:9kQ
C2:22uF/16Vx2 (murata:GRM32ER71A226KE20) R2:1kQ C2:22uF/16Vx2 (murata:GRM32ER71A226KE20) R2:1kQ
C3:270pF’" (murata:GRM18 type) R3:51kQ C3:270pF"" (murata:GRM18 type) R3:51kQ™
C4:10uF (murata: GRM18 type) R4:150kQ C4:0.1uF (murata: GRM18 type) R5:20 to 47Q
C5:1uF (murata: GRM18 type) R5:47Q C5:1uF (murata: GRM18 type)
L1:10uH L1:10uH
D1: SUPB-L6 (Sanken) D1: SJPB-L6 (Sanken)

*1:When Vo-5V
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1-1-3 DC/DC Converter ICs

SIS D IST-T4 -0 Surface Mount, Separate Excitation Step-down Switching Mode

HFeatures HLineup
« Surface-mount package (TO263-5) Part Number S1-8033SD 51805080
- Output current: 3.0A Vo (V) 3.3 5.0
lo (A) 3

« High efficiency: 79% typ. (SI-8033SD), 84%
typ. (S1-8050SD)

» Requires only 4 discrete external components BAbsolute Maximum Ratmgs

« Internally-adjusted phase compensation and alame ol Symbol Batings ot onditions
DC Input Voltage VIN 43*1 \Y
output voltage
Power Dissipation’2 Po 3 W When mounted on glass-epoxy board 40 x 40 mm
« Built-in reference oscillator (60kHz) P (copper area: 100%)
« Built-in overcurrent and thermal protection fctionllempelaiig T +125 C
circuits Storage Temperature Tstg —40to +125 °C
Thermal Resistance (Junction to Case) Oic 3 °C/W
+ Output ON/OFF available Thermal Resistance o 333 o | When mounted on glass-epoxy board 40 x 40 mm
- Soft start available by S.S pin (Junction to Ambient Air) re ’ (copper area: 100%)
*1: 35V for SI-8033SD
. . *2: Limited by thermal protection circuit.
HMApplications

» Power supplies for telecommunication equipment

* Onboard local power supplies

HRecommended Operating Conditions

Ratings
Parameter Symbol S1-8033SD S1-8050SD Unit
DC Input Voltage Range VIN1 5.5t028 7 to 40 \
Output Current Range* lo 010 3.0 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range* Top —30to +125 °C
*: Limited by Ta-Pp characteristics.
HMElectrical Characteristics (Ta25°C)
Ratings
Parameter Symbol SI1-8033SD S1-8050SD Unit
min. typ. max. min. typ. max.
Vo 3.17 3.3 3.43 4.8 5.0 5.2
Output Voltage [Conditions V=15V, lo=1A VIN=20V, lo=1A v
Efficiency 1 ‘ 79 ‘ ‘ 84 ‘ %
‘Conditions ViN=15V, lo=1A ViN=20V, lo=1A °
o f | 60 | \ 60 \
Oscillation Frequency [ Conditions VIN=15V, lo=1A VIN=20V, lo=1A kHz
A , AVoune | 25 | 80 | 40 | 100
ine Regulation [Conditions ViN=8 to 28V, lo=1A VIN=10 to 30V, lo=1A mv
, AVoLoa | 10 | 30 | 10 | 40
Load Regulafion [ Conditions V=15V, 10=0.5 to 1.5A VIN=20V, 10=0.5 to 1.5A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 mV/°C
Overcurrent Protection Ist 3.1 3.1
Starting Current | Conditions Vin=15V ViN=20V
Low-Level Voltage VssL 0.2 0.2
Sl e Gunenna Isst 20 30 40 20 30 40
StartPin' | Low \oltage |Conditions VssL=0.2V HA
* Pin 5 is a soft start pin. Soft start at power on can be performed with a capacitor connected to
this pin.
The output can also be turned ON/OFF with this pin. SI-8000SD SI1-8000SD SI-8000SD
The output is stopped by setting the voltage of this pin to VssL or lower.
Soft-start pin voltage can be changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current from C3 5| ON/OFF TN/OFF 5| ON/OFF
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the
transistor if Cs capacitance is large. c3 c3
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is T 7J7_ ;I/;
prohibited. 777
If this pin is not used, leave it open.
Vout. ON/OFF Soft start Soft start

+Vout. ON/OFF
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HExternal Dimensions (TO263-5)

(Unit : mm)

Case temperature
measurement point

1.2202

(0.40)
L
o3

(4.6)
02

15.3°2

0.1

T

452

3-R0.3
\

3°)

(©.75), g.o"’ 1

15.30°%

10.0°

2

(8.0)

(4.4)

(1.75)

i,

Pin Assignment
@ VN
@ SWour

/(2xR0.45)

(6.8)
9.202

@
3 GND
Vos

&
@
S.s

®

Plastic Mold Package Type

(.72

Flammability: 94V-0
Product Mass: Approx. 1.48g

4.9%2

0.8

SI-8000SD Series

(1.7°%)

HReference Data

Copper Laminate Area on Glass Epoxy Board vs.
thermal resistance (junction to ambient air) (Typical Value)

SWour i

02

Overcurrent
protection

55

50

With glass epoxy board of 40 x 40 mm

é
§§ 40
' [ —
g —
g 0 200 400 600 800 1000 1200 1400 1600 1800
Copper Laminate Area (mm?)
....... 5 ss GND
5
ETypical Connection Diagram
L1
Vin 1 Vin SWour |2 Vour C1 : 50V/1000uF
4 Cz : 50V/1000uF
S1-8000SD Ves Cs : 0.01uF
o+ | ss o t e, (only when soft start function is used)
5 3 D1 L1 :150uH
f— D1 : SIPB-L6 (Sanken)
3 Cs
GND O OGND
Diode D1

« Be sure to use Schottky-barrier diode as D1.
If other diodes like fast recovery diodes are used, ICs may be destroyed because of the reverse voltage generated by the recovery voltage or ON
voltage.
Choke coil L1
« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.
« As the overcurrent protection starting current is about 3.5 A, take care concerning heat radiation from the choke coil caused by magnetic saturation
due to overload or short-circuited load.
Capacitors C1, C2, and C3
As large ripple currents flow through C1 and Cz, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use.
Especially when the impedance of Cz is high, the switching waveform may become abnormal at low temperatures.
For Cz2, do not use a capacitor with an extremely low equivalent series resistance (ESR) such as an OS capacitor or a tantalum capacitor, which may
cause an abnormal oscillation.
« Csis a capacitor for soft start. Leave pin 5 open if the soft start function is not used.
This pin is pulled up with a pull-up resistor inside the ICs.

©To create the optimum operating conditions, place the components as close as possible to each other.
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1-1-3 DC/DC Converter ICs

ST RDDDAWSTTI-T- 3 Surface Mount, Separate Excitation Step-down Switching Mode

HFeatures

HAbsolute Maximum Ratings

(Ta=25°C)
* Surface-mount 16 pin package Parameter Symbol Ratings Unit
+ Output current: 3.0A DC Input Voltage ViN 53 \%
+ High efficiency: 91% (at Vin = 10V, lo = 1A, Vo _Power Dissipation Po™t 2 24 w
=5V) Junction Temperature T +125 °C
» Capable of downsizing a choke-coil due to IC's Storage Tenjperaturle : Ts«f;2 —40to +125 . °C
high switching frequency (250kHz). (Com- Thermal Resistance (junction to case) Oic 18 C/W
pared with conventional Sanken devices) Thermal Resistance (junction to ambient air) Oj-a? 50 °C/W
» The output-voltage-variable type can vary its *1: Limited due to thermal protection.
output voltage from 1V to 14V because of its *2: When mounted on glass-epoxy board 700cm? (copper laminate area 30.8cm2).
low reference voltage (Vref) of 1V.
» Wide Input Voltage Range (8 to 50V)
» Output ON/OFF available
* Built-in overcurrent and thermal protection
circuits
BApplications
* Onboard local power supplies
+ OA equipment
« For stabilization of the secondary-side output voltage of switching power supplies
HRecommended Operating Conditions
Ratings )
Parameter Symbol SPI-8010A Unit
DC Input Voltage Range VIN (8 or Vo+3) ' to 50 \"
Output Voltage Range Vo 1to 14 \"
Output Current Range™ lo 0.02103.02 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30to +125 °C
*1: The minimum value of an input voltage range is the higher of either 8V or Vo+3V.
*2: Please be sure to let the output current run more than 20 mA. When using by less than 20 mA, there is a possibility that the output voltage becomes unstable.
BElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SPI-8010A (Variable type) Unit
min. typ. max.
Reference Voltage VAEr 097 1.00 103
s [Conditions Vin=12V, lo=1A v
o Eff 86
S [Conditions VIN=20V, lo=1A, Vo=5V %
Oncilation F Fosc | 250
ST AE ) [Conditions Vin=12V, lo=1A kHz
T — AVOLINE ‘ 20 40
i [Conditions VIN=10 to 30V, lo=1A mv
(T AVoLoap ‘ 10 30
He e [ Conditions ViN=12V, 10=0.1 to 1.5A mv
Temperature Coefficient of .
Reference Voltage AVREF/ATa +0.5 mV/°C
Overcurrent Protection Is 3.1
Starting Current [Conditions V=12V A
! 7
Quiescent Circuit Current ‘Cogditions ‘ Vo1 2V, 100A mA
Circuit Current at Output OFF lafor) | 400
St A [Conditions VIN=12V, VoNorF=0.3V HA
TEES Low Level Voltage VssL 0.5 \
S———— Outflow Current at IssL 50 A
Sl Low Voltage [Conditions VssL=0V :
* Pin 4 is the CE/SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting
the voltage of this pin to VssL or lower. CE/SS-pin voltage can be changed with an open- SPI-8000A SPI-8000A SPI-8000A
collector drive circuit of a transistor. When using both the soft-start and ON/OFF functions
together, the discharge current from C4 flows into the ON/OFF control transistor. Therefore,
limit the current securely to protect the transistor if Ca capacitance is large. 4| CE/3S TE/SS 4| CE/SS
The CE/SS pin is pulled up to the power supply in the IC, so applying the external voltage is C4 c4
prohibited. T J/;
777
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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SPI-8000A Series

BExternal Dimensions (HSOP16) (Unit : mm)

1+0.1/-0.05

(Heatsink thickness)

==1
==1
==1
==1
==1
==1
|
R
(

2.0+0.2/-0.08
10.5+0.3

2.75MAX
2.5+0.2

0.25+0.15/-0.05

[ \

EH:H:H:H:H:H:H]D Pin Assignment
1.AGND

E o z:ggND

12.210.2
(Gate remains: Not included in dimensions) 4.CE/SS
5.Reg
(11) 6.N.C
7.SWout
8.N.C

REERELT one

11.VIN
12.B.S
13.N.C
@ 14.Comp
J 15.VReF
16.N.C

off H H H H H ° Product Mass : Approx 0.86g

1.27+0.25 0.4+0.15/-0.05

@)

0.2

(4.5)
7

EBlock Diagram

SPI-8010A

BS,
O

SWour

Veer
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1-1-3 DC/DC Converter ICs

HTypical Connection Diagram

SPI-8010A

C1: 220uF/63V
C2: 470uF/25V
C3:0.1uF

C4: 1000pF

cs C5:0.1uF

C6: 0.047uF
[T T
GNDO—¢—o—o—¢ o—2b ° ° e—OGND

Vin Vo

SPI-8010A

CE/SS

C1 Reg Comp AGND

DGND Vrer

C7:0.1uF
C8:0.1uF
R1:47Q
L1:47uH
D1: SJPB-L6
(Sanken)

Diode D1

« Be sure to use a Schottky-barrier diode for D1. If other diodes like fast recovery diodes are used, ICs may be destroyed because of the reverse voltage
generated by the recovery voltage or ON voltage.

Choke coil L1

« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

« As the overcurrent protection starting current is about 4.5A, take care concerning heat radiation from the choke coil caused by magnetic saturation due to
overload or short-circuited load.

Capacitors C1, C2

« As large ripple currents flow through C1 and Cz, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use. Especially
when the impedance of Cz is high, the switching waveform may become abnormal at low temperatures. For C2, do not use a capacitor with an extremely low
equivalent series resistance (ESR) such as an OS capacitor or a tantalum capacitor, which may cause an abnormal oscillation.

Resistors Rz, Rs

» Rz and Rs are the resistors to set the output voltage. Set their values so that IrRer becomes approx. 2mA. Obtain Rz and Rs values by the following formula:

Ro— (Vour—VReF) _ (Vour—1) (), R3 = VRer _ 1 2500(Q)
IREF 2x1078 IrRer  2x1073

©To create the optimum operating conditions, place the components as close as possible to each other.

HTa-Po Characteristics

3.00
Pp=Vo ¢ Io<m —1>—VF . Io<1— £>
nx VIN

__ 2.50fja:41.7°C/W(30.8cm’)
% eira:w.SVCA‘N(s.Mcm?) Note 1: The efficiency depends on the input voltage and the output cur-
né 2.00 \ rent. Therefore, obtain the value from the efficiency graph and
-(% 51a625°CIN(0 84or?) \\ substitute the percentage in the formula above.
_%1.50 \\\\ Note 2: Thermal design for D1 must be considered separately.
(%]
?, 1.00 \\& Vo : Output voltage
0(33 \\ VIN : Input voltage

0.50 \\ lo : Output current

ny : Efficiency (%)
0 VF : Diode D1 forward voltage

-30 0 25 50 75 100 125
Ambient Temperature Ta (°C)
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1-1-3 DC/DC Converter ICs

SB[ [o[o]e RST-T-T- M Surface Mount, Current Mode Control Step-down Switching Mode

HFeatures
» Compact surface-mount package (HSOP8)
« Introduction of current mode control method
 Output current: 3.5 A
« High efficiency: 90% (Vo = 5 V)
« Built-in reference oscillator (500 kHz)
« A ceramic capacitor can be used for output

« Built-in drooping-type overcurrent and thermal

protection circuits
« Built-in soft start circuit
« Built-in on/off function (Active Hi)
 Low current consumption during off

BApplications
* DVD recorder, FPD-TV
» Onboard local power supplies
* OA equipment

BAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Input Voltage Vin 30 \
Power Dissipation”’ Pp 1.35 W When mounted on glass-epoxy board, 30x30 mm (copper laminate area: 25x25 mm)
Junction Temperature@ T —-30 to +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance(junction to case) Oic 40 °C/W
Thermal Resi (junction to ambient air) Oj-a 74 °C/W When mounted on glass-epoxy board, 30x30 mm (copper laminate area: 25x25 mm)

*1: Limited by thermal protection circuit

*2: Note that the detection temperature for thermal protection is about 140°C.

BRecommended Operating Conditions

Parameter Symbol ST:ZTJ%Z Unit Conditions
DC Input Voltage Range VIN Vo+3" to 28 \Y
Output Voltage Range Vo 0.5t024 \
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of the input voltage range is 4.75 V or Vo +3 V, whichever is higher.
HMElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta = 25°C and Vo=5V)
Ratings
Parameter Symbol SI-8005Q Unit
min. typ. max.
Referance Volta Vapy 0.485 0.500 0.515 v
- [ Conditions ViN=12V, lo=1A
N AVADJ/AT | 0.05 .
Temperature Coefficient of Reference Voltage ‘ Conditions VINe12V, 1021 A, Ta=—40 to +85°C mV/°C
Efficiency " — | 90 %
‘ Conditions ViN=12V, lo=1A
Oscillation Fre fo 450 ‘ 500 ‘ 550 kH
i [ Gonditions Vin=16V, lo=1A i
. . AVOLINE ‘ 30 ‘ 60
Hine Regulation [ Conditions ViN=8 1o 28V, lo=1A m
. AVoLoap ‘ 30 ‘ 60
Load Regulation [ Conditions VIN=12V, 10=0.1 to 3.5A m
o } ) Is 36 | | 6.0
vercurrent Protection Starting Current ‘ Conditions YN A
Iq | 18 | A
e G Guiet | ‘ Conditions ‘ ViN=12V, lo=0A, VeEn=0pen ‘ -
q(oFF)
| Conditions Vin=12V, 10=0A, VEN=0V A
IssL 5
SS Pin | Outflow Current at Low Voltage ‘ Conditions ‘ Vine16V, VesL0V ‘ uA
- VcEN 2.8 ‘ ‘
EICCTINEES ‘ Conditions ViN=12V v
EN Pi Ve/EL ‘ ‘ 2.2
in | Low Level Voltage ‘ Conditions Vo2V \
lc/en ‘ 5 ‘
Inflow Current at Low Low Voltage ‘ Conditions VenzoV uA
Error Amplifier Voltage Gain AEA 1000 VIV
Error Amplifier Transformer Conductance GEA 800 uAN
Current Sense Amplifier Impedance 1/GCS 0.35 V/A
Maximum ON Duty DMAX 92 %
Minimum ON Time DMIN 100 nsec.
*: Pin 8 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin.
The SS pin is pulled up to the power supply in the IC, so applying the external voltage is prohibited.
S1-8008Q
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HExternal Dimensions (HSOPS8)

S1-8000Q Series

(Unit : mm)

Pin 1 Mark

HHHEA

[©

4.40
6.20

T HHA

0.695 TYP

2.70

0.05+0.05
0.08+0.08

Pin Assignment
»BS

@IN

®SW

Enlarged View of A

LHlos

@GND
GFB
®COMP
@EN
®SS

Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 0.1 g

EBlock Diagram

Current

Sense

Amp

OCP

PWM
LOGIC

L]

HTypical Connection Diagram

1

?

{-f

.

comP

SI-8000Q

BS

SW3

FB

GND

OPEN

A

%

L

GND

C1:10uF/50V
(Murata:GRM55DB31H106KA87)
C2:22uF/16V
(Murata:GRM32ER71A226KE20)
C3:560pF "
(Murata:GRM18 Type)
C4:10nF
(murata: GRM18 Type)
C5:10nF
(murata: GRM18 Type)
L1:10uH
D1:SJPW-T4 (Sanken)
R1:46kQ (Vo=5V)
R2:5.1kQ
R3:24kQ "

*1: When Vo=5V
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1-1-3 DC/DC Converter ICs

SIS ST Y Surface Mount, Separate Excitation Step-down Switching Mode

HFeatures HLineup
+ Surface-mount package (TO263-5) Part Number SI-8001FDE [ S1-8001FDL
« Output current: 3.5 A Vo(V) Variable(0.8 to 24)
« High efficiency: 83% (Vo =5V, ViN=15V, lo =2 A) Io(A) 3.5
« Requires only 6 discrete components tinctiony Soft start | ON/OFF
« Built-in reference oscillator (300 kHz)
+ Built-in drooping-type overcurrent and thermal  ElBAbsolute Maximum Ratings
protection circuits Ratings
. i e Parameter Symbol Unit Conditions
Built-in soft start circuit (Output ON/OFF SI-8001FDE |SI-8001FDL
available) Input Votage ViN 43 v
- SI-8001FDE ON/OFF Control Voltage Ve - | Vin Y
« Built-in on/off function (active Low) Power Dissipation’! Pp 3 w When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
] 2 3 o
- SI-8001FDL Junction Temperature Tj +150 C
L ion duri t Storage Temperature Tstg —40 to +150 °C
+ Low current consumption during o Thermal Resistance (Junction to Case) Ojc 31 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
oo hermal Resistance (Junction to AmbientAir) |~ 6j-a 33.3 °C/! lhen mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
SI-8001FDL Thermal Resistance (Juncton to Ambient A 1 cw | W 4 boarg
. . *1 : Limited by thermal protection circuit
BApplications

« DVD recorder, FPD-TV
» OA equipment, such as printers
» Onboard local power supplies

BRecommended Operating Conditions

*2 : This product has built-in thermal protection circuits that may activate when the junction temperature exceeds 130°C.
The recommended design for the junction temperature during IC operation is below 125°C.

P 1 Symbol Ratings Unit
arameter ymoo SI-8001FDE \ SI-8050FDL "
Input Voltage Range VIN Vo+3" to 40 \
Output Voltage Range Vo 0.8t0 24 \
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tiop —30 to +100 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of the input voltage range is 4.5 V or Vo + 3 V, whichever is higher.
MElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta = 25°C and Vo=5V)
Ratings
Parameter Symbol SI-8001FDE SI-8001FDL Unit
min. typ. max. min. typ. max.
- Wl VabJ 0.784 0.800 0.816 0.784 0.800 0.816 v
SEREvREYE [ Condions Vin=15V, l0=0.2A Vin=15V, l0=0.2A
Tomoerature Cosficentof Aference Vot AVADJ/AT \ =0.1 \ \ =0.1 \ "G
emperature Boetioient orreterence Yolage | [ Gondtions Vin=15V, 10=0.2A, Te=0 to 100°C Vin=15V, 10=0.2A, Te=0 to 100°C
N n | 83 | | 83
%o
Efficiency [Condiions V=15V, 10=2A V=15V, 10=2A
Oscillation F fo 270 | 300 | 330 270 | 300 | 330 \Ha
SHEUEREPEY [ Congions VIN=15V, I0=2A VIN=15V, I0=2A
T a— AVOLINE ‘ ‘ 80 ‘ ‘ 80 mv
DD [ Congons VIN=10 {0 30V, I0=2A VIN=10 0 30V, I0=2A
ST AVoLoaDp ‘ ‘ 50 ‘ ‘ 50 Y
R [Condions V=15V, 10=0.2 to 3.5A VIN=15V, 10=0.2 to 3.5A
¢ t Protection Starting Current ° o8 | | o8 | A
vercurrent Frotection starting curren ‘ Conditions ViNm15V ViNm15V
Low Level Voltage VssL 0.5 - - - \
SS Pin"" | Outflow Cuurent IssL 6 30 - - - A
at Low Voltage ‘Condilions ViN=15V, Vss=0V - - - “
ON/OFF Control Voltage (Output on) Ve, IH - - - 0.8 \
ONIOFF Pin? ON/OFF Control Voltage (Output off) Ve, IL - - - 2.0 \
ON/OFF Controll Current (Output on) lo, IH - - - 6 100 uA
‘ Conditions - Ve=2V '
z I I -
P SRSy S— | Conditons Vin=15V, lo=0A Vin=15V, lo=0A
Iq(OFF) 200 600 30 200
uA
[ Condiions Vin=15V, Vss=0V Vin=15V, Ve=2V :
*1: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin. The output is stopped by
setting the voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an S1-8001FDE SI1-8001FDE S1-8001FDE
open-collector drive circuit of a transistor. When using both the soft-start and ON/OFF
functions together, the discharge current from C3 flows into the ON/OFF control transistor.
Therefore, limit the current securely to protect the transistor if C3 capacitance is large. The 5]ss 5[ss 5[ss
SS pinis pulled up (3.7 V typ.) to the power supply in the IC, so applying the external
voltage is prohibited. If this pin is not used, leave it open. c3 c3
*2: Output is OFF when the output control terminal VC is open. Each input level is equivalent to T
LS-TTL. Therefore, the device can be driven directly by LS-TTLs. 77
Vo.ON/OFF Soft start Soft start
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HExternal Dimensions (TO263-5)

SI-8000FD Series

(Unit : mm)
Case temperature
measurement point 10.0%2
sl o )
S (15°) kS " @4)
q, )lr ° = 45 18:210 a7 — t~J
| 3-R0.3 ‘E =00 ;l %] [%
1.5 Dp 02 e @) /(2xR0.45) R Pin Assignment
%} &5, @ IN
5|3 2 e @ SW
2 @) ATl — ] @ GND (Common to the rear side of the
@ -
Lf X l‘ ’EAM product)
H . o '%*(RO-G) N @ Vaoy
g = B b (
0.88°% 3 £ (m{ ‘E[ ° ® SSorVc
S3 _T%)O to 6
. 0.8 . JL%ZQ Plastic Mold Package Type
(7 )1 . 5(1.7 ) (! 7 Flammability: UL 94V-0
.90 Product Mass: Approx. 1.48g
[ — Y
10,09
EBlock Diagram
SI-8001FDE SI-8001FDL
E)'N sw o2 10 Vin
5:SS 5:Vc
ON/OFF Latch & O Latch &
Soft Drive ON/OFF Drive
start
} — Vaby
Comp. 4
Error Amp. 7
oo [ 7
GU
HTypical Connection Diagram
1 1
Vin IN sw Vin IN swW
SI-8000FDE SI-8001FDL
ADJ ADJ
+ +
C1 SS GND Ci Vc GND
ﬁ ‘3 B ‘3
T
GND O—s . GND O—»
Ci1 :470uF Ci1 :470uF
C2 :680uF C2 :680uF
Cs :0.1u (Only when using soft-start function) L1 :47uH
L1 :47uH Di : FMB-G16L (Sanken)
Di : FMB-G16L (Sanken)
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1-1-3 DC/DC Converter ICs

SIRCD T R IV ISTETAY] Surface-Mount, Separate Excitation Step-down Switching Mode

HFeatures
* Surface-mount package (TO263-5)
» Output current: 5.5 A
+ High efficiency: 83% (at TYP, Vo = 5 V)

* Requires only 5 discrete components (SI-
8008HD)

« Built-in reference oscillator (150 kHz)

* Built-in drooping-type overcurrent and thermal

protection circuits

« Built-in soft start circuit (Output ON/OFF
available)

* Low current consumption during off

BApplications
« DVD recorder, FPD-TV
» Onboard local power supplies
» OA equipment

BAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Input Voltage VIN 43 \"
Power Dissipation! Po 3 w When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
Junction Temperature™ T +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Ojc 3 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
Thermal Resistance (Junction to Ambient Air) Oj-a 333 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)

*1: Limited by thermal protection circuit
*2: This product has built-in thermal protection circuits that may activate when the junction temperature exceeds 130°C.
The recommended design for the junction temperature during IC operation is below 125°C.

BRecommended Operating Conditions

Parameter Symbol Sr;;g::[) Unit Conditions
Input Voltage Range VIN Vo+3" to 40 \
Output Voltage Range Vo 0.8t0 24 \
Output Current Range lo 0to5.5 A ViN = Vo+3V
Operating Junction Temperature Range Tiop —30 to +100 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of the input voltage range is 4.5 V or Vo+3 V, whichever is higher.
HElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta=25°C and Vo=5V)
Ratings
Paramter Symbol SI-8008HD Unit
min. typ. max.
Reference Voltage Vaby 0.784 0.800 0.816 v
| Conditions ViN=15V, lo=1A
B (AVADJ/AT) | +0.1 | .
Temperature Coefficient of Reference Voltage ‘ Conditions Vine15V, =1 A, To=0 to 100°C mV/°C
. n 83
Efficiency [ Conditions V=15V, 10=3A ‘ *
o fo | 150 | W
Osclllation Frequency [ Conditions VIN=15V, 10=3A ‘
. X AVoLINE ‘ 60 ‘ 80 v
Line Regulation [ Conditions VIN=10 10 30V, 10=3A "
. AVoLoAD ‘ 20 ‘ 50 v
Load Regulation [ Conditions V=15V, 10=0.2 10 5.5A "
) ] Is 56 | 6.5 | 75
Overcurrent Protection Starting Current ‘ Conditions V15V A
Low Level Voltage VssL 0.5 \
eI Outflow Current at Low Voltage lSS‘L Conditions VS;LO oV 30 uA
la ‘ 6 ‘ mA
Quiescent Circuit Current ‘ Conditions V=15V, lo=0A
lqoFF) | 200 | 400 A
| Conditions ViN=15V, Vss=0V ‘
*1: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage
can be changed with an open-collector drive circuit of a transistor. When using both the SI-8008HD SI-8008HD SI-8008HD
soft-start and ON/OFF functions together, the discharge current from C3 flows into the ON/
OFF control transistor. Therefore, limit the current securely to protect the transistor if C3 5[ss TS 5[ss
capacitance is large. The SS pin is pulled up (3.7 V typ.) to the power supply in the IC, so
applying the external voltage is prohibited. If this pin is not used, leave it open. c3 c3
] il il
Vo.ON/OFF Soft start Soft start
+Vo. On/OFF
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SI-8000HD Series

HExternal Dimensions (TO263-5)

(Unit : mm)
Case temperature
measurement point 10.0%2
s N (8.0)
4 o U (4.4) . .
QJJF ),“5“) = N L Pin Assignment
- aR03 = El — mEE Q IN
615 Dp02 ; @) /(2xR0.45) _ @ SW
T % g3, @ GND
ag : e @ ADJ
3 . 010°% 3 1G]
i o e
?0_ X “é #5 4202 —
H o B 09 l N Plastic Mold Package Type
% @ i 1l %
L - s (o3 _lioms < Flammability: UL 94V-0
(0.5)
08! 08 Product Mass: Approx. 1.48 g
(‘_7L025) (1.71025) (1.7,\025) (1.7;025)
1 2 3 4 5
9.9'2
@ L®
10.0'%
HEBlock Diagram
SI-8008HD
15 IN
@
5:8S
O—
ON/OFF
Soft
start
ETypical Connection Diagram HReference Data

The acceptable loss of the package is 3 W for the SI-8000HD

1
Vin IN sw series, so some ranges are not available, depending on the
SI-8008HD relation between the input voltage and output current.
ADJ
= SS__GND -
C
1 G J_s ‘3 % 55 I I T T T T
L4 \ When using glass-epoxy board measuring 40x40 mm
T
GND O—e . . ] %
58
% é’ 45 N
g2
T E 40
. € =
C1 :1500uF £z \
C2 :1000uF ’_QE 5 I
Cs3 :0.1uF (Only when using soft-start function) e I
. : k<]
Ca :4.7uF (GMR32ER71H475KA88L (Murata Manufacturing) g 305 00300600800 —T000 72001400 76607800
recommended) = Copper Laminate Area (mm?)
L1 :100uH

Di :FMB-G16L (Sanken)
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1-1-3 DC/DC Converter ICs

SB[ [0 SRST-TT-T M Full-Mold, Separate Excitation Step-down Switching Mode

HFeatures HLineup
» Compact full-mold package (equivalent to Part Number SI-8050E
T0220) Vo(V) 5.0
« High efficiency: 80% ) 0.6
» Requires only 4 discrete components
« Internally-adjusted phase compensation and HAbsolute Maximum Ratings
output voltage Parameter Symbol Ratings Unit
* Built-in reference oscillator (60kHz) DC Input Voltage ViN 43
A ; Po1 14(With infinite heatsink) W
* Built-in overcurrent and thermal protection issipati
circuits P CRebEspate Pp2 1.5(Without heatsink, stand-alone operation) W
Junction Temperature T +125 °C
Storage Temperature Tstg —40to +125 °C
.App"cations Thermal Resistance(junction to case) Oic 7.0 °C/W
X L Thermal Resistance(junction to ambient air) Oj-a 66.7 °C/W
» Power supplies for telecommunication
equipment
» Onboard local power supplies
BRecommended Operating Conditions
Ratings
Parameter Symbol SI-8050E Unit
DC Input Voltage Range VIN 7 to 40 \
Output Current Range lo 010 0.6 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top -30to +125 °C
HElectrical Characteristics (Tac25°C)
Ratings
Parameter SI-8050E Unit
Shfmles) min. typ. max.
Vo 4.80 5.00 5.20
SRV [ Conditions VIN=20V, 0=0.3A v
Effici I ‘ 80 ‘ .
R | Conditions ViN=20V, lo=0.3A °
. f \ 60 \
Oscillation Frequency ‘ Conditions VIN=20V, 10=03A kHz
' . AVoune | 80 | 100
10 (I [ Conditions VIN=10 to 30V, 10=0.3A mv
. AVoLoap ‘ 30 ‘ 40
Ol [ Conditions VIN=20V, 10-0.1 to 0.4A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 mV/°C
Overcurrent Protection Starting Is1 0.61 A
Current | Conditions Vin=10V

38 I ICs




SI-8000E Series

HExternal Dimensions (TO220F-5) (Unit : mm)
4‘2:02
10-0:02 © 2.81 .2
|\ i) ~ —— N
< : ™
& | ‘4 =
3
) N Ji )
%
|
- >
~
. Hz_szo.wv
3 ‘ _ Pin Assignment
|| sk @ VN
@ SWout
“F \ (3 GND
i § i 1
< I | 3 @ Vos
045%%% | N ® N.C
3.907 ‘ 5‘?3) Plastic Mold Package Type
8.2~ Flammability: UL94V-0
Product Mass: Approx. 2.3g
Forming No. 1101
EBlock Diagram HTypical Connection Diagram
e 5 5V : 200pH
VIN @ @ SWout
ocP VIN 1 CCTTTTTTTTTTTTTTTTTT 12 L Vo
Reg. O—"—QVW SWour
; SI-8000E
+ ! o]
: C ZZ AK06 o2
100uF | 1 Vos & [(Sanken) 330uF
&) vos : e N b
________ ;O
GND GND
........................ O .
HTa-Pp Characteristics
15 —— - 100 Vo
nfinite heatsink With Silicone Grease Po=Volo <7 _1> -VFlo Q_ T)
- Heatsink: Aluminum nx IN
s | ]
10 The efficiency depends on the input voltage and the output cur-
s 1 rent. Therefore, obtain the value from the efficiency graph and
g [ 1 substitute the percentage in the formula above.
o
8t ]
a | 1 Vo : Output voltage
g 5T | VN : Input voltage
g L | lo : Output current
- Without heatsink 1 nx : Efficiency (%)
s i VF : Diode D1 forward voltage
0
=30 0 25 50 75 100 125 0.4V(AKO06)
Operating Ambient Temperature Ta (°C)
Thermal design for D1 must be considered separately.
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1-1-3 DC/DC Converter ICs

SIRCDION I SRST-TI-T M Full-Mold, Separate Excitation Step-down Switching Mode

BFeatures HLineup
+ Compact full-mold package (equivalent to Part Number SI-8015JF SI-8033JF SI-8050JF SI-8120JF
T0220) Vo (V)* 1.59 3.3 5.0 12.0
« Output current: 1.5A Io (A) 15
« High efficiency: 67 to 88% * VRer(V) for SI-8015JF
* Requires only 4 discrete components
LtheprSf\lllglgchsted phase compensation and EAbsolute Maximum Ratings
« Capable of downsize a choke-coil due to IC's Parameter Symbol Ratings Unit
high switching frequency (125kHz). DC Input Voltage VIN 43 \
(Compared with conventional Sanken devices) o Po1 16.6 (with infinite heatsink) w
« Built-in foldback-overcurrent and thermal RS IS Po2 1.5 (without heatsink, standalone operation) w
protection circuits Junction Temperature Tj +125 °C
« Output ON/OFF available (circuit current at Storage Temperature Tstg —40to +125 °C
output OFF: 200uA max.) Thermal Resistance (Junction to Case) Oj-c 6.0 °C/W
« Soft start available by ON/OFF pin
BApplications
» Power supplies for telecommunication equipment
* Onboard local power supplies
HRecommended Operating Conditions
Ratings
P Symiee] SI-8015JF" 51-8033JF SI-8050JF SI-8120JF Wit Condlieiz
Vint Vo+2 to 40 5.3 t0 40 7 to 40 1410 40 \ lo=0to 1A
DC Input Voltage Range vin Vo+3 to 40 6.31040 81040 1510 40 v Io=0 to 1.5A
Output Current Range lo Oto1.5 A ViN=Vo+3V
Operating Junction Temperature Range Tiop -30to +125 °C
* SI-8015JF is a variable output voltage type. The variable output voltage range is from 2.5 V to 24 V.
HElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8015JF SI-8033JF SI-8050JF SI-8120JF Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
- Vo™ 1.558 1.59 1.622 3.234 3.30 3.366 4.90 5.00 5.10 11.76 12.00 12.24
Output Voltage [ Conditions Vin=12V, 10=0.5A V=15V, 10=0.5A VIN=20V, I0=0.5A Vin=24V, 10=0.5A v
n o 7 2 [ ® :
‘ Conditions Vin=12V, lo=0.5A Vin=15V, lo=0.5A Vin=20V, l0=0.5A ViN=24V, lo=0.5A °
o f | 125 | 125 | 125 | | 125 |
Oeclllation Frequency [ Conditions ViN=12V, I0=0.5A V=15V, I0=0.5A VIN=20V, I0=0.5A Vin=24V, 10=0.5A kHz
_ _ AVouine | 25 | 80 | 25 | & | 40 | 100 | e0 | 130
SR [Conditions | Vin=8 t0 30V, 10=0.5A Vin=8 10 30V, lo=1.0A Vin=1010 30V, lo=1.0A Vin=18 10 30V, lo=1.0A mv
! AVoLoa | 10 [ =0 | 10 [ a0 10 40 | 10 | 40
oad Regulation [ Condiions | V=12V, 10=02 0 0.8A Vin=16V, 10=0.5 to1.5A ViN=20V, 10=0.5 to 1.5A Vin=24V, 10=0.5 to 1.5A mv
g ool | pvoiaT 05 +05 05 1.0 mv/°C
Overcurrent Protection Is1 1.6 1.6 1.6 1.6
Starting Current ‘ Conditions Vin=12V Vin=15V ViN=20V ViN=24V
ONOFE™S Low Level Voltage VssL 0.5 0.5 0.5 0.5
i Outflow Current IssL 100 100 100 100
Terminal| ot Low Voltage | [ Conditions VssL=0V VssL=0V VssL=0V VssL=0V HA
I 7] 7] [ 7 ] [ 7 ]
Quiescent Circuit | Conditions Vin=12V, 10=0A Vin=15V, 10=0A ViN=20V, l0=0A Vin=24V, 10=0A mA
Current lqoFF) | 200 | | 200 200 | | 200
‘Conditions Vin=12V, Vonorr=0.3V Vin=15V, Vonorr=0.3V ViN=20V, Vonorr=0.3V ViN=24V, VonorF=0.3V KA
*1: Reference voltage for SI-8015JF *3: Temperature Coefficient of Reference Voltage for SI-8015JF
*2: VRer for SI-8015JF *4: AVReF/ATa for SI-8015JF
*5: Pin 5 is the ON/OFF pin. Soft start at power on can be performed with a capacitor connected
to this pin.
The output can also be turned ON/OFF with this pin. The output is stopped by setting the SI-8000JF SI-8000JF SI-8000JF
voltage of this pin to Vsst or lower. ON/OFF-pin voltage can be changed with an open-collec-
tor drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, 5] ON/OFF TN/OFF 5| ON/OFF
the discharge current from Cs flows into the ON/OFF control transistor. Therefore, limit the
current securely to protect the transistor if Cs capacitance is large. The ON/OFF pin is pulled Cc3 c3
up to the power supply in the IC, so applying the external voltage is prohibited. If this pin is not T
used, leave it open. e 7J7_ ;I;
Vout. ON/OFF Soft start Soft start
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HExternal Dimensions (TO220F-5)

SI-8000JF Series

(Unit : mm)
4_210.2
10_010.2 © 28: .ZN
Y T ~ —
© D C“éjg g
<ty 1
@ ~ [
‘g}’-
|
N >
~
2_61015 Pin Assignment
T ® VN
| g @ SWour
® GND
B ‘ @ Vos
©
< | s ® ON/OFF
«©
0.45:3% ‘ ”
‘ Plastic Mold Package Type
L z\zgj@ Flammability: UL94V-0
’ Product Mass: Approx. 2.3g
Forming No.1101
EBlock Diagram
SI-8015JF 8033JF, 8050JF, 8120JF
1é\vW swou |, 1é\vW swou |,
5:ON/OFF 5:ON/OFF
Latch& Latch&
O’\é/gf F Drive Ol\é/OOﬁF F Drive
Start Start
VREF
4
ano [ A
SU
HTypical Connection Diagram
SI-8015JF 8033JF, 8050JF, 8120JF
L1 L1
Vin ! ViN sw 2 W O Vour Vin ! ViN Sw LJW——OVOUT
4
SI-8015JF |, Ri = Gt SI-8000JF Vs
Vi
220uF > |ON/OFF_GND - el = R2¢ 777 4700F ¢ 777 |ONOFF GND 'y 777 Ce
o 8 Ao ‘5 3 Di
f— | REF —_
TTCs
GND O— . OGND GND . OGND
IRer shall be approx. 2mA.
C1 1 50V/220uF C1 : 50V/220uF
C2 : 25V/470uF C2 : 25V/470uF
Cs : 10V/0.47uF (Only when using soft-start function) Ca : 10V/0.47uF (Only when using soft-start function)
Ca : 6800pF Lt : 100uH
L+ : 100uH VouT— VREerF x (R1+R2) Di : RK16 (Sanken)
Di : RK16 (Sanken) - R2
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1-1-3 DC/DC Converter ICs

HFeatures

SIRCLLoap g ST XY Full-Mold, Separate Excitation Step-down Switching Mode

« Compact full-mold package (equivalent to

TO220)
« Output current: 1.5 A

« High efficiency: 81% typ. (at Vo =5 V)

» Requires only 4 discrete components

« Built-in reference oscillator (300 kHz)

« Built-in dropping-type-overcurrent and thermal

protection circuits

» Output ON/OFF available (circuit current at

output OFF: 200uA typ.)

« Soft start available by ON/OFF pin

BApplications

» Onboard local power supplies

+ AV equipment
» OA equipment

HLineup
Part Number SI-8008TFE SI-8050TFE
Vo (V) Variable (0.8 to 24)
lo (A) 1.5
BAbsolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 \
Pp1-1 17.8 (with infinite heatsink) Limited by thermal protection, Timax=150°C
T P12 14.2 (with infinite heatsink) Timax=125°C
Power Dissipation - - - w — -
Po21 | 2.15 (without heat sink, standalone operation) Limited by thermal protection, Timax=150°C
Po22  [1.72 (without heatsink, standalone operation) Timax=125°C
Junction Temperature* T —-30 to +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Oic 7 °C/W
Thermal Resistance (Junction to Ambient Air) Oi-a 58 °C/W

*: This product has built-in thermal protection circuits that may operate when the junction temperature rises above 130°C.

The recommended design for the junction temperature during operation is below 125°C.

HRecommended Operating Conditions

Ratings .
Parameter Symbol SI-8008TFE SI-8050TFE Unit
Input Voltage Range VIN Vo+3"" to 40 8 to 40 \
Output Voltage Range Vo 0.8to 24 5.0 \
Output Current Range lo 0to1.5 A
Operating Junction Temperature Range Tiop —20to +125 °C
Operating Temperature Range Top —20 to +85 °C
*1: The minimum value of an input voltage range is the higher of 4.5 V or Vo+ 3 V.
HElectrical Characteristics (Tan25°C)
Ratings Ratings
Parameter Symbol SI-8008TFE SI-8050TFE Unit
min. typ. max. min. typ. max.
Output Voltage Vo 4.90 5.00 5.10
Vapby 0.784 0.800 0.816 \"
Reference Voltage —
‘ Conditions VIN=15V, 1o=0.1A Vin=15V, lo=0.1A
! Cogfficient of Output Voltage AVO/AT +0.5
+ o
Temperature Coefficient of Reference Voltage AVREF/AT — 01 mv/°C
onditions IN=  10=0.1A, Tc=0 to IN= , 10=0.1A, Tc=
‘C dit ViN=15V, lo=0.1A, Tc=0 to 100°C Vin=15V, lo=0.1A, Tc=0 to 100°C
Efficiency n Y | 81 %
| Conditions ViN=15V, lo=0.5A ViN=15V, o=0.5A
Oscillation Frequency fo ‘ 300 ‘ 300 ‘ kHz
‘ Conditions VIN=15V, 10=0.5A VIN=15V, lo=0.5A
AV
Line Regulation OLINE — ‘ 60 ‘ 80 ‘ €0 ‘ & mV
‘ Conditions ViN=10 to 30V, lo=0.5A Vin=10 to 30V, lo=0.5A
AV 1 1 4
Load Regulation otoso — ‘ 0 ‘ 40 ‘ 0 ‘ 0 mV
‘ Conditions Vin=15V, 10=0.2 to 1.5A ViN=15V, 10=0.2 to 1.5A
Overcurrent Protection Is 1.6 ‘ ‘ 1.6 ‘ ‘ A
Starting Current ‘ Conditions Vin=15V Vin=15V
Low Level Voltage | VssL 0.5 0.5 Vv
ON/OFF Pin* | Qutflow Current at | IssL 10 40 10 40 WA
Low Voltage ‘ Conditions VssL=0V VssL=0V
2 i I e ] ”
Quiescent Gircuit Current ‘ Conditions ViN=15V, lo=0A VIN=15V, lo=0A
lq(oFF) | 200 | 400 | 200 | 400 A
[ Conditions ViN=15V, Vss=0V Vin=15V, Vss=0V "
*: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this
pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an open-collector SI-8000TFE SI-8000TFE SI-8000TFE
drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, the
discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the cur-
rent securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the 5SS 5Jlss SS
power supply in the IC, so applying the external voltage is prohibited. If the pin is not used,
leave it open. T c3 ;I/; c3
777
Vo.ON/OFF Soft start Soft start
+Vo.ON/OFF
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SI-8000TFE Series

HExternal Dimensions (TO220F-5)

(Unit : mm)

4_610.6

<
SR

1

Plastic Mold Package Type

4.2t0.2
10.0%2 o NPYSE
| ° NE
|\ il N s
& o] 5 ] ¢
<ty &
{B - 4
S
o)
|
7 & Pin Assignment
S @ IN
{D 1P @ sw
oo T © GND
i \ ‘ \ \ 0.957'% ‘ N @ ADJ
AN G ® ss
I ossis2
\
‘ P1.7:7x4=6.8°07 045%% ] ‘ Flammability: UL94V-0

: Product Mass: Approx. 2.3
3.9%07 |@.3) PP o

EBlock Diagram HTypical Connection Diagram
! sw
SI-8008TFE ViN IN
1IN Wi,
O Q SI-8000TFE
5i88 Ci ji GND
O L 220uF 5 ‘3
atch &
ON/OFF Drive
Soft Start —J_C3
} Thermal ADJ GNDO—# -
Comp. Protection >4
Error Amp. A
C1:220uF
C2 : 470uF
GND Voltage Cs :1uF (Only when using soft-start function)

S L1 :47uH
Di : RK16 (Sanken)
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1-1-3 DC/DC Converter ICs

SR [c] BET-Te[-T- 3 Compact, Separate Excitation Step-down Switching Mode

BFeatures HAbsolute Maximum Ratings
+ DIP 8 pin package Parameter Symbol Ratings Unit
» Output current: 1.5A DC Input Voltage ViN 53 \
« High efficiency: 86% (at Vin = 20V, lo = 1A, Vo Power Dissipation Po"! 1 w
=5V) Junction Temperature Tj +125 °C
» Capable of downsize a choke-coil due to IC's Storage Temperature Tsig —40to +125 °C
high switching frequency (250kHz). (Com- Thermal Resistance (junction to case) O 28 °C/W
pared with conventional Sanken devices) Thermal Resistance (junction to ambient air) Ofa 100 °C/W
* The output-voltage-variable type can vary its *1: Limited by thermal protection.
output voltage from 1V to 14V because of its
low reference voltage (Vref) of 1V.
» Wide Input Voltage Range (8 to 50V)
» Output ON/OFF available
» Built-in overcurrent protection and thermal
protection circuits
HEApplications
* Onboard local power supplies
» OA equipment
« For stabilization of the secondary-side output voltage of switching power supplies
BRecommended Operating Conditions
Ratings Unit
Parameter Symbol SI-8010GL
DC Input Voltage Range VIN (8 or Vo+3)" to 50 \
Output Voltage Range Vo 1to 14 \
Output Current Range™ lo 0.02t0 1.52 A
Operating Junction Temperature Range Tiop -30to +125 °C
Operating Temperature Range Top -30to +125 °C
*1: The minimum value of an input voltage range is the higher of either 8V or Vo+3V.
*2: Please be sure to let the output current run more than 20 mA. When using by less than 20 mA, there is a possibility that the output voltage becomes unstable.
HElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8010GL (Variable type) Unit
min. typ. max.
Riseeee Ve VHEF. : 0.97 1.00 1.03 v
| Conditions Vin=12V, lo=1A
Efici Eff | 86 \ .
Iy [Conditions ViN=20V, lo=1A, Vo=5V >
Oscillation Fi Fose | 2% | kH
. | Conditions V=12V, lo=1A :
T a— AVOLINE ‘ 20 ‘ 40 v
DD [Conditions VIN=10 10 30V, lo=1A "
ST AVoLoap ‘ 10 ‘ 30 v
R |Conditions VN=12V, 1001 to 1.5A "
Temperature Coefficient .
of Reference Voltage AVRer/ATa =05 mv/eC
Overcurrent Protection Is 1.6
Starting Current ‘Conditions ViNe 12V A
. . lq ‘ 7 ‘

Quiescent Circuit Current ‘Conditions Vine12V, 10-0A mA
Circuit Gurrent at Output OFF l(ore) | | 400 A
reutt burrent at Sutpu ‘Conditions Vin=12V, Vonorr=0.3V H

. Low Level Voltage VssL 0.5 \
CE/SS : |
Terminal Terminal Outflow ssL 50 A
Current at Low Voltage ‘ Conditions VssL=0V !
*: Pin 2 is the CE/SS pin. Soft start at power on can be performed with a capacitor
connected to this pin.The output can also be turned ON/OFF with this pin. The output is
stopped by setting the voltage of this pin to VssL or lower. CE/SS-pin voltage can be S1-8000GL SI-8000GL S1-8000GL
changed with an open-collector drive circuit of a transistor.
When using bgth the soft-start and ON/OFF functions togethgr, the discharge current > cE/SS > [cE/SS > cE/SS
from C4 flows into the ON/OFF control transistor. Therefore, limit the current securely to
protect the transistor if Cs capacitance is large. The CE/SS pin is pulled up to the power C4 C4
supply in the IC, so applying the external voltage is prohibited. T ;I;
777
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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HExternal Dimensions (DIP8)

SI-8000GL Series

(Unit: mm)
8 7 6 5
i I e O s N o |
o
o
D 3
©
Pin Assignment
3 ] 1.GND
9.4:0.3 2.CE/SS
3. Reg
4. SWout
5.VIN
6. BS
7. Comp
8. VREF
0.25:91.
Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 0.49 g
0°to 15°
— |, 089TYP
EBlock Diagram HTa-Pp Characteristics
SI-8010GL 2 100 Vo
; Pp=Vo I0<— -1 >—VF . Io<1— —>
O © ny VIN
Vin — 16
% 14 Note 1: The efficiency depends on the input volt-
e 12 age and the output current. Therefore, ob-
2 0-a:100°0W tain the value from the efficiency graph and
Q
2 0 substitute the percentage in the formula
2 - above.
H o Note 2: Thermal design for D1 must be considered
e o separately.
0.2
0 Vo : Output voltage
-25 0 25 50 75 100 125 .
Ambient Temperature Ta (°C) ViN Input VOhage
lo : Output current
ny : Efficiency
VF : Diode D1 forward voltage
RK16--:0.4V(lo=1A)

HTypical Connection Diagram

SI-8010GL
C1:220uF/63V C8:0.1uF
C2: 470uF/25V R1:47Q
C3:0.1uF L1:47uH
o " S1-8010GL ve C4: 1000pF D1: RK16
2 dceiss C5:0.1uF (Sanken)
c7 Reg Comp GND cs Cé6: 0.047,MF
T | R C7:04uF
C4 C5 C6
GNDO : I T T T . . OGND Ro- (Vour-Vrer) _ (Vour—1) (@), R3 = VRer _ 1 £500(Q)
) IREF 2x1078 IrRer  2x1072
Diode D1

« Be sure to use a Schottky-barrier diode as D1. If other diodes like fast recovery diodes are used, IC may be destroyed because of the reverse voltage generated
by the recovery voltage or ON voltage.

Choke coil L1

« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

« As the overcurrent protection starting current is approx. 2.5 A, take care concerning heat radiation from the choke coil caused by magnetic saturation due to
overload or short-circuited load.

Capacitor C1, C2

« As large ripple currents flow through C1 and C2, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use. Especially
when the impedance of Cz is high, the switching waveform may become abnormal at low temperatures. For C2, do not use a capacitor with an extremely low
equivalent series resistance (ESR) such as an OS capacitor or a tantalum capacitor, which may cause an abnormal oscillation.

Resistors Rz, Rs

« R2 and Rs are the resistors to set the output voltage. Set their values so that IRer becomes approx. 2 mA. Obtain R2 and Rs values by the following formula above.

* To create the optimum operating conditions, place the components as close as possible to each other.
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1-1-3 DC/DC Converter ICs

\12t:1: 7400 Current Mode Control, Synchronous Rectifier Step-down Switching Mode

BFeatures HAbsolute Maximum Ratings
* DIP 8 pin package Parameter Symbol Ratings Unit Conditions
* Input voltage range (Vin): Vo + 3to 18 V Input Voltage ViN 20 v
Svnch i d Power Dissipation Po 1.50 w When mounted ona 70 60 mm glass-epoxy board (with a 1310 mn? copper area)
ynchronous rectifier mode Junction Temperature Tj —40 to +150 °C
* High efficiency: 90% Storage Temperature Tstg —40 to +150 °C
« Current mode control Thermal Resistance (Junction to Lead (4 pins)) Oic 25 °C/W
« Stable with low-ESR ceramic output capacitors Thermal Resistance (Junction to Ambient Air) B-a 67 C/W When mounted on a 70 x 60 mm glass-epoxy board (with a 1310 mn copper area)
* Built-in phase compensation component
* Output current: 2 A BRecommended Operating Conditions
* Reference voltage and accuracy of 0.8 V = 2%
_— . Parameter Symbol Ratings Unit
Oscillation frequency: 500 kHz Input Voltage Range VIN 450rVo+3“t0 18 \
* Output ON/OFF available Output Current Range lo 0102.0 A
* Undervoltage lockout Output Voltage Range Vo 0.8t0 14 Vv
« Soft start function Operating Temperature Range Top —40 to +85 °C

*: The minimum value of the input voltage range is 4.5 V or Vo + 3 V, whichever is higher.
BApplications
* Power supply for LCDTV and PDP
* Power supply for DVD, BD, and STB
* On-board local power supply
* Power supply for switches

.EIeCtrlcaI CharaCterIStlcs (Ta=25°C, ViIN=12V, V0=3.3V, and lo=1.0A, unless otherwise specified)
Ratings . »
Parameter Symbol — 1p. — Unit Conditions

Reference Voltage VREF 0.784 0.800 0.816 \

Temperature Coefficient of Reference Voltage AVRer/ AT +0.05 mV/C Ta=—40TC to +85C

Efficiency n 90 %

Oscillation Frequency fo 400 500 600 kHz

Line Regulation VLINE 50 mV ViN=6.3V to 18V

Load Regulation Vioad 50 mV lo=0.1 to 2.0A

Overcurrent Protection Starting Current Is 3.1 6.0 A

Quiescent Circuit Current 1 IiN 6 mA VEn=10Q pull up to ViN
Quiescent Circuit Current 2 lIN(off) 10 uA lo=0A, VEN=0V

. Qutfow Curent at Low Voliage lEN/SS 6 10 14 uA Vss=0V
B Open Voltage VssH 3.0 \
) Inflow Current lEN 50 100 uA VEN=10V

(A On Threshold Voltage VeEn 07 1.4 21 v

Maximum ON Duty DMAX 90 %

Minimum ON Time DMIN 150 nsec

Thermal Protection Start Temperature TSD 151 165 c

Thermal Protection Return Hysteresis TSD_hys 20 c

*: Pin 8 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin.
The SS pin is pulled up to the power supply in the IC, so applying the external voltage is prohibited.

NR887D

sfs

i

Soft start
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NR887D

HExternal Dimensions (DIP8) (Unit : mm)

8 7 6
i I e O s N o |

D

6.5+0.2

Pin Assignment

@ BS
@ VN
® sw
@ GND
® FB
® NC
@ EN
0.25%2, ® SS
Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 0.49g
0° to 15°
| |, 0.89TYP
EBlock Diagram
2
T WO
i 2% I z i
| =z Ci t !
: osc Sonse |
i L1 Bs |
i Drive 74@1
| 3.5V oCP REG |
; ON/ PREG ——> |
TN | OFF 5V !
VREF |—» SR
0.8V sw!
PWM 40
%LOGIC isv 8

HTypical Connection Diagram

VIN R3
C10
f/IN 1BS 3 T ,h%\ Vout
In 7len sw O C1, C2: 10uF/25V
c2 L:: ot . NR887D . RS 1o o C4, C5: 22uF/16V
ss FB C9: 0.1uF
N — — RS E C10: 0.1uF
co L1: 10uH
ol me R3: 20Q to 47Q
gy R4+R5:5kQ  (Vo=3.3V)
+ . R6: 1.6kQ
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1-1-3 DC/DC Converter ICs

ST SIRSTY - Full-Mold, Separate Excitation Step-down Switching Mode

BFeatures HLineup
» Compact full-mold package (equivalent to Part Number SI-8033S SI-8050S SI-8090S SI-8120S SI-8150S
T0O220) Vo(V) 33 5.0 9.0 12.0 15.0
« Output current: 3.0A lo(A) 3.0
« High efficiency: 79 to 91% . .
* Requires only 4 discrete components BAbsolute Maximum Ratmgs
* Internally-adjusted phase compensation and STYEY :aramewr Sy\'/"bm Ra:';gs U\'}'t
nput Voltage IN
output voltage
P 9 L Ppo1 18(With infinite heatsink) W
* Built-in reference oscillator (60kHz) JeRE B paticy Pp2 1.5(Without heatsink, stand-alone operation) w
« Built-in overcurrent and thermal protection Junction Temperature Ll +125 °c
circuits Storage Temperature Tstg —40 to +125 °C
o L SW Terminal Applied Reverse Voltage Vsw —1 \
* BUIIFI_IEIS;)ﬂ start circuit (Output ON/OFF Thermal Resistance(junction to case) Oic 55 °C/W
available
*35V for SI-8033S
BApplications
» Power supplies for telecommunication equip-
ment
» Onboard local power supplies
HRecommended Operating Conditions
Ratings .
ey Siylae! 51-80335 51-8050S 51-8090S SI-8120S 51-8150S Uil
DC Input Voltage Range VIN 5.5t028 7 to 40 1210 40 1510 40 18 to 40 \
Output Current Range lo 010 3.0 A
Operating Junction Temperature Range Tiop -30to +125 °C
HElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8033S SI1-8050S SI-8090S SI1-8120S SI-8150S Unit
min. typ. max. | min. typ. max. | min. typ. max. | min. typ. max. | min. typ. max.
SI-80008*! 3.17 3.30 3.43 4.80 5.00 5.20 8.55 9.00 9.45 | 11.50 | 12.00 | 12,50 | 14.25 | 15.00 | 15.75
Output Voltage S1-8000SS Vo 3234 | 330 | 3.366 | 490 | 500 | 5.10 D D — %
‘Conditions Vin=15V, lo=1.0A ViN=20V, lo=1.0A Vin=21V, lo=1.0A ViN=24V, lo=1.0A Vin=25V, lo=1.0A
- ) 7o | e | e | o0 | KN )
Y ‘Conditions ViN=15V, lo=1.0A VIN=20V, lo=1.0A ViN=21V, lo=1.0A ViN=24V, lo=1.0A ViN=25V, lo=1.0A °
Oscilation F f | 60 | | 60 | | 60 | | 60 | | 60
S [Conditions | Vin=15V, Io=1.0A VIN=20V, Io=1.0A V=21V, lo=1.0A ViN=24V, lo=1.0A VIN=25V, lo=1.0A khz
Line Roculat AVouine | 25 [ s0 | 40 [ 100 | 50 [ 120 | 60 [ 130 | 60 [ 130
DD [Conditions | Vin=8 to 28V, lo=1.0A | Vin=10 to 30V, Io=1.0A | Vin=15 to 30V, Io=1.0A | Vin=18 to 30V, lo=1.0A | Vin=21 to 30V, lo=1.0A mv
Load Reaulati AVoLoan | 10 [ a0 | 10 [ 40 | 10 | 40 | 10 [ 40 | 10 [ 4o
R [Conditions |VIN=15V, 1=0.5 10 1.5A | VIN=20V, I0=0.5 to 1.5A | Vin=21V, 10=0.5 to 1.5A | ViN=24V, 10=0.5 to 1.6A | V=25V, Io=0.510 15A| ™V
RIS CRCiTEAR AVO/ATa +0.5 +0.5 +1.0 +1.0 +1.0 mV/°C
Output Voltage
Overcurrent Protection Is1 3.1 3.1 3.1 3.1 3.1
Starting Current [ Conditions Vin=15V Vin=20V Vin=21V Vin=24V Vin=25V A
Soft Low-Level Voltage VssL 0.2 0.2 0.2 0.2 0.2 Vv
Start Pin®2 Outflow Current at IssL 15 25 35 15 25 35 15 25 35 15 25 35 15 25 35
Low Voltage [Conditions Vssi=0.2V uA
*1:“S” may be printed to the right of the marking (except SI-8090S, SI-8120S, SI-8150S).
*2:Pin 5 is a soft start pin. Soft start at power on can be performed with a capacitor connected to
this pin. SI1-8000S SI1-8000S S1-8000S
The output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VssL or lower.
Soft-start pin voltage can be changed with an open-collector drive circuit of a transistor. 5| ON/OFF 5 | ON/OFF 5| ON/OFF
When using both the soft-start and ON/OFF functions together, the discharge current from Cs
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the c3 c3
transistor if C3 capacitance is large. T ;I;
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is 777
prohibited.
If this pin is not used, leave it open. Vout. ON/OFF Soft start Soft start
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HExternal Dimensions (TO220F-5)

SI1-8000S Series

(Unit : mm)
10.0°2 o
R
& e
N e
i g Pin Assignment
i @ v
S @ SWour
® GND
2 L] ] @ Vos
sis ] } & ® ss
3.9:07 |(43)
8207 Plastic Mold Package Type
Flammability: UL94V-0
Forming No. 1101 Product Mass: Approx. 2.3g
EBlock Diagram
Vin 1 O : 2 SWourt
4 Vos
=0
588 3 GND
HTypical Connection Diagram
”””””””””” ‘5 L Vo
SWoUTQ“
SI-80008 {4, . Ciz : 1000uF
i Cz L1 :150uH
Vosy | D1 : RK46(Sanken)
S.S GND 34
05" AR
GND
O
HTa-Pp Characteristics
100 Vo
20 I Pp=Vorlo <— —1> —Vrelo <1— —)
Infinite heatsink With Silicone Grease nx ViN
— Heatsink: Aluminum The efficiency depends on the input voltage and the output current.
%15 200x200x2mm Therefore, obtain the value from the efficiency graph and substi-
% 23 C/‘W) tute the percentage in the formula above.
'% 100x100x2mm
-%10 (5.2CW) Vo : Output voltage
8 Sosomm Vi : Input voltage
%’ 5 (7.6°CIW) N lo : Output current
a ‘ \\ nx : Efficiency (%)
Without heatsink \ VF : Diode D1 forward voltage
0 \ I — 0.5V(RK46)
25 0 25 50 75 100 125
Operating Ambient Temperature Ta (°C) . .
Thermal design for D1 must be considered separately.
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1-1-3 DC/DC Converter ICs

SI-8100QL Series

HFeatures
» DIP8 package

« Introduction of current mode control method

« Output current: 3.5A
« High efficiency: 90% (Vo=5V)
« Built-in reference oscillator (350kHz)

« Built-in drooping-type overcurrent and thermal

protection circuits
« Built-in soft start circuit
« Built-in on/off function (Active Hi)

* Low current consumption during off

BApplications
« DVD recorder, FPD-TV
» Onboard local power supplies
* OA equipment

HElectrical Characteristics

Current Mode Control Step-down Switching Mode

HAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Input Voltage VIN \
Power Dissipation! Po 1.56 w When mounted on glass-epoxy board 70x60 mm (copper laminate area: 1310 mm?)
Junction Temperature™ Tj —-30to +150 °C

Storage Temperature

Tstg | —40to +150 °C

Thermal Resistance (Junction to Case)

6j-c

Thermal Resistance (Junction to Ambient Air)

6j-a

°C/W | When mounted on glass-epoxy board measuring 70x60 mm (copper laminate area: 1310 mm?)

*1: Limited by thermal protection circuit
*2: Note that the detect temperature for thermal protection is about 140°C.

BRecommended Operating Conditions

Parameter Symbol atings Unit Conditions
SI1-8105QL
Input Voltage Range VIN Vo+3"to 28 Vv
Output Voltage Range Vo 0.5t024 \"
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tjop -30to +125 °C
Operating Temperature Range Top —30 to +85 °C

*1: The minimum value of the input voltage range is 4.75 V or Vo +3 V, whichever is higher.

(When Ta=25°C and Vo=5V)

Ratings
Parameter Symbol SI1-8105QL Unit
min. typ. max.
- Vaby 0.485 0.500 0.515 v
eference Voltage [ Conditions Vin=12V, lo=1A
B (AVADJ/AT) | 0.05 Ve
Temperature Coefficient of Reference Voltage ‘ Conditions VINe12V, 1o=1A, Ta——40 to +85°C m
. n 90 o
Efficiency [ Conditions V=12V, Io=1A »
Oscillation Fre: o 815 ‘ 950 385 kHz
— | Conditions VIN=16V, lo=1A
[T p— AVOLINE ‘ 30 60 mv
gulation [ Conditions Vin=8 0 28V, lo=1A
YR AVoLoAD ‘ 30 60 mv
gt [ Conditions VIN=12V, 10=0.1 to 3.5A
o ) ] Is 36 | 6.0 A
vercurrent Protection Starting Current ‘ Conditions Vo2V
Iq \ 18 A
@uitesesit Gt G ‘ Conditions Vin=12V, lo=0A, VEN=0pen
lq(oFF) ‘ 20 WA
| Conditions Vin=12V, 10=0A, Ven=0V ‘
SS Pin Outflow Current at Low Voltage Isst 5 uA
| Conditions Vin=12V, VssL=0V
High Level Voltage Vo 28 \
‘ Conditions Vin=12V
EN Pin Low Level Voltage R | 22 v
‘ Conditions Vin=12V
Inflow Current at Low Voltage lox ‘ 5 uA
‘ Conditions VEN=0V
Error Amplifier Voltage Gain AEA 1000 VIV
Error Amplifier Transformer Conductance GEA 800 uA/NV
Current Sense Amplifier Impedance 1/GCS 0.35 V/A
Maximum ON Duty DMAX 92 %
Minimum ON Time DMIN 100 nsec.
*: Pin 8 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin.
The SS pin is pulled up to the power supply in the IC, so applying the external voltage is prohibited.
S1-8100QL
sjj;s
T C5
777
Soft start
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SI1-8100QL Series

EExternal Dimensions (DIP8) (Unit : mm)

8 7 6
1 1 1

[
o
D 3
© Pin Assignment
1 2 3 4
@ IN
9.4:0.3 « o @ SW
5 3 3 :
g 02 @ GND
® FB
(® COMP
@ EN
® SS
0.25:9, Plastic Mold Package Type
Flammability: UL 94V-0
o
i Product Mass: Approx. 0.49 g
o
Bl 025 @]
0.89 TYP 0o 157

T TTTTTTTTTTTTTTT T O - ﬁ\
I > I
! |
! ] Current D I
! osc Sense |
: Amp !
I
I ocP Boot | 1
| - e L i
I
! 8= |
| . 1 R
H PWM Drive " :
j >——loaic |:,—L>—\ 3
@ Qsw
! 5v_ldo |
! |
I
w |
I
] 4() 5
COMPQ I FB
! Amp !
| 1) ﬁ |
I
w |
I
—————— O b e R TR
4 8
GND ss

HTypical Connection Diagram

C1:10u F/50V
(Murata: GRM55DB31H106KA87)

i C2:22u F/16V
ﬂ (Murata: GRM32ER71A226KE20)
5 ) ca— v C3:560pF""
IN BS gy ql";p : 5 (Murata: GRM18 Type)
O—Ten 8 C4:10nF
S1-8105QL R1 (Murata: GRM18 Type)
v :
c 8 FB 5 o i - C5:10nF
COMP GND % R2 i (Murata: GRM18 Type)
L1:10u H
400 D1:SJPW-T4 (Sanken)
R1:46kQ (When Vo = 5 V)
G<“>° OPENT G(N)D R2:5.1kQ
R3:24kQ™

*1: When Vo=5V
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1-1-3 DC/DC Converter ICs

SI-8000FFE Series

Full-Mold, Separate Excitation Step-down Switching Mode

HFeatures

« Compact full-mold package (equivalent to
TO220)

 Output current: 3.5 A

« High efficiency: 83% (Vo =5V, ViN=15V,lo =2A)
» Requires only 6 discrete components

« Built-in reference oscillator (300 kHz)

« Built-in drooping-type overcurrent and thermal
protection circuits

* Built-in soft start circuit (Output ON/OFF
available)

BApplications

« DVD recorder, FPD-TV
* OA equipment, such as printers

» Onboard local power supplies

HLineup
Part Number SI-8001FFE
Vo (V) Variable (0.8 to 24)
lo (A) 35
Function Soft start

BAbsolute Maximum Ratings

Ratings . "

Parameter Symbol SI-8001FFE Unit Conditions
Input Voltage VIN 43 \"
Power Dissipation Po1-1 22.7 W Limited by thermal protection circuit, Ti=150°C
(With infinite heatsink) Ppi-2 18.2 Ti=125°C
Power Dissipation Po2-1 215 W Limited by thermal protection circuit, Timax=150°C
(Without heatsink) Pp2-2 1.72 Ti=125°C
Junction Temperature™ Ti +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Bj-c 55 °C/W
Thermal Resistance (Junction to Ambient Air) Oj-a 58 °C/W

*.

This product has built-in thermal protection circuits that may activate when the junction temperature exceeds 130°C.

The recommended design for the junction temperature during IC operation is below 125°C.

HRecommended Operating Conditions

Ratings .
Parameter Symbol SI-8001FFE Unit
Input Voltage Range VIN Vo+3" to 40 \Y
Output Voltage Range Vo 0.8t024 \
Output Current Range lo 0to3.5 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30 to +85 °C
*: The minimum value of the input voltage range is 4.5 V or Vo +3 V, whichever is higher.
HElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta=25°C and Vo=5V)
Ratings
Parameter Symbol SI-8001FFE Unit
min. typ. max.
Reference Volta Vapy 0.784 0.800 0.816 v
o [ Conditions V=15V, 0=0.2A
Temperature Coefficient of Reference Voltage AVoJAT ‘ =01 ‘ mV/°C
‘ Conditions ViN=15V, 10=0.2A, Tc=0 to 100°C
- n \ 83 \ .
Efficiency [ Conditions V=15V, I0=2A "
Oscillation Fre fo 2o ‘ 800 ‘ 330 kHz
A [ Conditions V=15V, 10=2A
Line Regulation AVoune ‘ % ‘ 80 mv
| Conditions Vin=10 to 30V, lo=2A
) AVoLoAD ‘ 15 ‘ 50 v
Load Regulation [ Conditions VN=15V, 10=0.2 to 3.5A "
Overcurrent Protection Starting Current s — 36 ‘ ‘ A
‘ Conditions Vin=15V
Low Level Voltage VssL 0.5 \
SS Pin Outflow Current at Low Voltage tsst — 6 80 uA
| Conditions Vin=15V, Vss=0V
lg _ ‘ 6 ‘ mA
Quiescent Circuit Current | Conditions V=15V, lo=0A
lq(oFF) | 200 | 600 A
| Conditions Vin=15V, Vss=0V ‘
*: Pin 5is the SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage SI-8000FFE SI-8000FFE SI-8000FFE
can be changed with an open-collector drive circuit of a transistor. When using both the
soft-start and ON/OFF functions together, the discharge current from C3 flows into the ON/
OFF control transistor. Therefore, limit the current securely to protect the transistor if C3 5|SS SES 5(SS
capacitance is large. The SS pin is pulled up (3.7 V typ.) to the power supply in the IC, so
applying the external voltage is prohibited. If this pin is not used, leave it open. —|_ c3 c3
] il il
Vo.ON/OFF Soft start Soft start
+Vo. ON/OFF
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SI-8000FFE Series

HExternal Dimensions (TO220F-5)

(Unit : mm)
4-210.2
10.0%% o 2.2
c S
s A S E &
i B2 N 1
@ ™. N Pin Assignment
E DIN
= & @sw
~ ® GND
I 2,601 @ ADJ
| 1@1 | 3 88
DL |18
N ‘ Il o.0525 Plastic Mold Package Type
S B ETT .
T T o852 S T Flammability: UL 94V-0
| = | | < Product Mass: Approx. 2.3 g
| P1.7:07x46,8:07 0457587 || ‘
i i
m 3.9107 |4.3)
Ll
w
EBlock Diagram
1IN SW (o
D Q
585
O—
ON/OFF
Soft
start
ADJ
04
HTypical Connection Diagram
1
ViN IN sw
SI-8001FFE
ADJ
+
c SS GND
=P
T
GND O—= .
C1 :470uF
C2  :680uF
Cs :0.1uF(Only when using soft-start function)
L1 :47uH
D1 :RK46(Sanken)
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1-1-3 DC/DC Converter ICs

Current Mode Control Step-down Switching Mode

BFeatures HAbsolute Maximum Ratings
* 8pin DIP package Rati
Parameter Symbol atings Unit Conditions
* Input voltage range (ViN): Vo + 3t0 31 V NR111D
* Oscillation frequency: 350 kHz Input Voltage Vin 35 v
. - . BS Pin Voltage Vs 44 \
* High efficiency under light load Pin Voltage between BS and SW VBs-sw 8 Vv
* High efficiency: 94% or higher SW Pin Voltage Vsw 35 \
« Current mode control FB Pin Voltage VFB 5.5 \
. . . EN Pin Voltage VEn 35 Vv
Stable with low-ESR ceramic output capacitors SS Pin Voltage Ves 55 v
* Built-in phase compensation component y
Power Dissipation Pb 147 w When mgumed on 70 x260 mm glass-epoxy
* QOutput current: 4 A board (with a 1310 mm? copper area)
* Reference voltage and accuracy of 0.8 V = 2% Elnationhlie MparEIfie Ti —301o +150 °C
. Storage Temperature Tstg —40 to +150 °C
Adjustable overcurrent threshold Thermal Resistance (Junction to Lead (4 pins)) Oic 41 °C/W
* Output ON/OFF available y
P Thermal Resistance (Junction to Ambient Air) Oj-a 85 °C/W \éVheg mg:me1d ?” 70 x260 mim glass-epoxy
« Undervoltage lockout oard (with a 1310 mm? copper area)
* Soft start function
BRecommended Operating Conditions
BApplications .
Parameter Symbol Ratings Unit
* Power supply for LCDTV, STB and Blu-Ray Y NR111D
* Power supplies for domestic appliances Input Voltage Range ViN 6.5 or Vo+3" to 31 v
« On-board local power supply Output Current Range lout 0to4.0 A
o ) Output Voltage Range Vo 0.81024 \
* Switching power supplies Operating Temperature Range Top —40 to 85** C
The minimum value of the input voltage range is indicated value or Vo + 3 V, whichever is higher.
**: The device must be used within the range indicated by the Ta-PD characteristics.
HElectrical CharaCterIStlcs (Ta=25°C, VIN=12V, Vo=5.0V, and lo=1A, unless otherwise specified)
Ratings
Parameter Symbol NR111D Unit Conditions
min. typ. max.
Reference Voltage VREF 0.784 0.800 0.816 \
Temperature Coefficient of Output Voltage | AVRer/AT +0.05 mV/°C | Ta=—40°C to +85°C
Oscillation Frequency fsw 350 kHz
Line Regulation VLINE 50 mV__ | Vin=VINmin to 30V
Load Regulation Vioad 50 mV | ViN=12V, Vo=5.0V, 10=0.1 to lomax
. . Is1 1.5 A ISET=OPEN
Overcurrent Protection Starting Current 12 55 A |SET_SHORT
No-load Circuit Current IIN 1 mA | VEn=10kQ pull up to VIN
Quiescent Circuit Current lIN(off) 1 uA lo=0A, VEN=0V
SS Pin _ |Outflow Current at Low Voltage lEN/SS 6 10 14 uA | Vss=0V
EN Pin Inflow Current IEN 20 50 uA | Ven=10V
On Threshold Voltage VciEH 0.7 1.4 241 \
ISET Pin |Open Voltage ViseT 1.5 \
Maximum ON Duty Dmax 90 %
Minimum ON Time TonMIN) 150 nsec
Thermal Protection Start Temperature TSD 151 165 °C
Thermal Protection Return Hysteresis TSD_hys 20 °C
SW MOSFET ON Resistance RonH 105 mQ

*.

Pin 8 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin.
The SS pin is pulled up to the power supply in the IC, so applying the external voltage is prohibited.

NR111D
sfs
l c9

Soft start
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NR111D

HExternal Dimensions (DIP8) (Unit : mm)

type A type B
Pin Assignment
@® BS
4017 92202 @ VN
3 SW
memd siminis @
1 ; 4 GND
NRHJ,D,” NR;I‘U_D,, ( 2
48K o, 0 | assen SK --221 || eaq0e © FB
O e ‘ J R ® ISET
ey == @ EN
L
FHE Y oo d ® SsS
(1.524) 7.938:03175
(1.524) 6350127 76200 s Plastic Mold Package Type
0.2032 to 0.3810 -
i \ J [ e L Flammability: UL 94V-0
“"z'i Yﬂ : 17 | Nt Product Mass: Approx. 0.49g
} .
0.381min—;302l 050 = o 5umin
—o| k0356 10 0.559 8.636:07° (1754) = ‘«8——1
(1.524)
EBlock Diagram
2N
1 = Current
0SC|, D‘i SL:ense
] Amp A
7L [on ocF i ‘ \)BS
kSEIRam e It
VREF [ El
} :|> PWM He
6( OCP_REF roeie T
ISET

FB-> OVP 5
=08 B

GND ™4 SS™8
HTypical Connection Diagram
C1 :10uF/35V
y C2 :10uF/35V
N fis C4 :22uF / 16V
Vin_s C5 :22uF/16V
C9 :0.1uF
C10 : 0.1uF
Cz—'—i?‘ R1 :1.7MQ
1] R3 :220Q
R4 :20kQ
GND R5 :470Q (Vo=5.0V)
R6 :3.9kQ
R7 :0kQ (When ISET SHORT)
777 L1 :10uH
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1-1-3 DC/DC Converter ICs

HFeatures

« Compact full-mold package (equivalent to

TO220)
« Output current: 5.5 A

« High efficiency: 83% typ. (at Vo =5 V)

» Requires only 4 discrete components

« Built-in reference oscillator (150 kHz)

* Built-in drooping-type-overcurrent and

thermal protection circuits

IR0 o | I SSTTEYY Full-Mold, Separate Excitation Step-down Switching Mode

« Built-in soft start circuit (Output ON/OFF

available)

BApplications

» Onboard local power supplies

» OA equipment

HLineup
Part Number SI-8008HFE S|-8050HFE
Vo (V) Variable (0.8 to 15) 5
lo (A) 55
BAbsolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 \"
Pp1-1 25 (with infinite heatsink) Limited by thermal protection, Timax=150°C
T P12 20 (with infinite heatsink) Timax=125°C
Power Dissipation - w
Poz1 | 2.15 (without heat sink, standalone operation) Limited by thermal protection, Timax=150°C
Pp2-2 | 1.72 (without heatsink, standalone operation) Timax=125°C
Junction Temperature* T +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Oic 5 °C/W
Thermal Resistance (Junction to Ambient Air) Oj-a 58 °C/W

*: This product has built-in thermal protection circuits that may operate when the junction temperature rises above 130°C.
The recommended design for the junction temperature during operation is below 125°C.

HRecommended Operating Conditions

Ratings .
Parameter Symbol SI-8008HFE SI-8050HFE Unit
Input Voltage Range VIN Vo+3"" to 40 8 to 40 \
Output Voltage Range Vo 0.8t0 24 5.0 \%
Output Current Range lo 0to5.5 A
Operating Junction Temperature Range Tiop —-30to +125 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of an input voltage range is the higher of 4.5V or Vo+ 3 V.
HElectrical Characteristics ,
(Ta=25°C)
Ratings Ratings
Parameter Symbol SI-8008HFE (at Vo = 5 V) SI-8050HFE Unit
min. typ. max. min. typ. max.
Output Voltage Vo 4.90 5.00 5.10
Reference Voltage VAbJ 0.784 0.800 0.816 \%
9 ‘ Conditions ViN=15V, lo=1A ViN=15V, lo=1A
Te Coefficient of Output Vloltage AVO/AT +0.5
Temperature Coefficient of Reference Voltage AVADJ/AT 0.1 mv/°C
‘ Conditions ViN=15V, lo=1A, Tc=0 to 100°C Vin=15V, lo=1A, Tc=0 to 100°C
Efficiency n ‘ 83 ‘ 83 ‘ %
| Conditions ViN=15V, lo=3A ViN=15V, lo=3A
Oscillation Frequency fo ‘ 150 ‘ ‘ 150 ‘ kHz
| conditions ViN=15V, lo=3A ViN=15V, lo=3A
AV
Line Regulation oLNE — ‘ € ‘ g ‘ € ‘ 8 mV
| Conditions Vin=10 to 30V, lo=3A Vin=10 to 30V, lo=3A
AV
Load Regulation OLOAD — ‘ 20 ‘ 50 ‘ 20 ‘ 50 mV
‘ Conditions Vin=15V, 10=0.2 to 5.5A ViN=15V, 10=0.2 to 5.5A
Overcurrent Protection Is 5.6 ‘ ‘ 5.6 ‘ ‘ A
Starting Current ‘ Conditions ViN=15V Vin=15V
Low Level Voltage | VssL 0.5 0.5 Vv
ON/OFF Pin* | Outflow Current at | IssL 10 30 10 30 WA
Low Voltage ‘ Conditions VssL=0V VssL=0V
I [ 6 | [ 6 ] mA
Quisscent Circuit Current | Conditions ViN=15V, lo=0A ViN=15V, lo=0A
lq(oFF) | 200 | 400 | 200 | 400 A
‘ Conditions ViN=15V, Vss=0V ViN=15V, Vss=0V H
*: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this
pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an open-collector SI-8000HFE SI-8000HFE SI-8000HFE
drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, the
discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the cur-
rent securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the 58S TS 5|8S
power supply in the IC, so applying the external voltage is prohibited. If the pin is not used,
leave it open. T cs3 ;I/; c3
7J7' 777
Vout. ON/OFF Soft start Soft start
+Vout. ON/OFF
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HExternal Dimensions (TO220F-5)

SI-8000HFE Series

(Unit : mm)
4.2%02
10_010.2 o ‘2-_8i2
=4 ‘ o
T 7 ~ T ?\l
O~ ] 'Y Ak
<ty I
@ < -
%2
= ~
N Pin Assignment
<_»2_6&.1\.’ @ VIN
D \ @ sw
LBILARIY | | Sl ® GND
aliathl ‘!‘0-95“"5 @ ADJ (Vos for SI-8050HFE)
i | =% al | ‘ 3 ® ss
: > ! 2
Uy = | | 5
| P1.7:07x4=6.8:07 04553 ‘ Plastic Mold Package Type
=
i Flammability: UL94V-0
m 3.9%07 .(4.3)
J’ l l 8007 Product Mass: Approx. 2.3g
128345
EBlock Diagram
SI-8008HFE SI-8050HFE
1: IN sw 1: IN SW o
N N2 C
(J T T \) O T T \)
m—b Overcurrent : M—D Overcurrent
5isS Protection SESS Protection
O Latch & ® ON/OFF Latch &
ON/OFF Drive Soft Start Drive
Soft Start oft Sta
Thermal
omp. )4 omp. )4
Error Amp._A Error Amp.
=
Volt
ano [ A o0 GND
O 3~
3
HTypical Connection Diagram
Vi L \ Vi L Ve
IN 1 C2 OiT IN . 1 ¢ out
cizz’ ==c4 Di c2 ct ca Di c2
iRy +
D
R1
SI-8008HFE SI-8050HFE
Cc3 Cc3
C4
il il ;
R2
3; 3;
C1 : 1500uF
C2 : 1000uF
Cs :1uF (Only when using soft-start function)
C4 :4.7uF (RPER11H475K5 (Murata Manufacturing) recommended)
L1 :100uH
Di : FMB-G16L (Sanken)
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1-1-3 DC/DC Converter ICs

HFeatures

SB[ 1[0 ) @RST-T4 -3 Current Mode Control Step-down Switching Mode

» Compact (equivalent to TO220) full-mold

HAbsolute Maximum Ratings

Parameter Symbol Ratings Unit
package Input Voltage VIN 45 \
* Output current: 8.0 A Power Dissioat Por1 20.8(With infinite heatsink) w
+ High efficiency: 86% ower issipation Pp2 1.8(Without heatsink, stand-alone operation) W
» Built-in reference oscillator (130 kHz) Junction Temperature T ~301t0 +150 °C
« Built-in drooping-type-overcurrent protection Storage Temperature Teg 4010 +150 C
dth Ip gt th" ircuit P Thermal Resistance (Junction to Case) 0j-c 6 °C/W
an ermal protection circuits Thermal Resistance (Junction to Ambient Air) Oj-a 66.7 °C/W
* Built-in soft start circuit (Output ON/OFF
available)
* Low current consumption during off
HApplications
+ AV equipment
» OA equipment
» Gaming equipment
* Onboard local power supplies
HRecommended Operating Conditions
Parameter Symbol Raings Unit
SI-8010Y SI-8050Y
Input Voltage Range VIN 8 or Vo+3*to 43 81043 \
Output Voltage Range Vo 1t015 5 \
Output Current Range lo 0t0 8.0 A
Operating Junction Temperature Range Tiop —30to +135 °C
Operating Temperature Range Top —30 to +85 °C
*: The minimum value of the input voltage range is 8 V or Vo + 3V, whichever is higher.
HElectrical Characteristics
Ratings
Parameter Symbol SI-8010Y* SI1-8050Y Unit
MIN. typ. max. MIN. typ. max.
Output Voltage Vo(VReF) 0.98 1.00 1.02 4.90 5.00 5.10 v
(Reference voltage for SI-8010Y) ‘ Conditions ViN=30V, lo=0.1A ViN=30V, lo=0.1A
Temperature Coefficient of Output Voltage| AVO/AT(AVReF/AT) ‘ 0.1 ‘ ‘ =0.5 ‘ VPG
(Reference votage temperature coefficient for S1-8010Y) ‘ Conditions ViN=30V, lo=0.1A, Ta=0 to 100°C ViN=30V, lo=0.1A, Ta=0 to 100°C
. " [ e [ e | o
Efficiency [ Conditions Vin=30V, l0=3A Vin=30V, 10=3A i
o fo | 130 | | 130 |
Oscillation Frequency [ Conditions VIN=30V, 10=3A VIN=30V, 10=3A KHz
Line Roculat AVouine \ 30 \ 90 \ 30 \ 90 Y
IO [ Conditions VIN=10 {0 43V, I0=3A VIN=10 10 43V, 10=3A "
Load Reaulai AVoLoan | 30 | 90 | 30 \ 90 v
S [ Conditions VIN=30V, 10=0.1 to 8A VIN=30V, 10-0.1 to 8A "
‘ ‘ Is 8.1 \ | 8.1 \ \
Overcurrent Protection Starting Current ‘ Conditions VNe20V ViNe20V A
! 8 8
| | | | »
@ e ; ‘ Conditions ViN=30V, lo=0A, EN/SS=open ViN=30V, lo=0A, EN/SS=open
uiescen ircur urren |q(OFF) ‘ 200 ‘ 500 ‘ 200 ‘ 500 .
| Conditions Vin=30V, EN/SS=0V Vin=30V, EN/SS=0V "
Outflow Current at IssL \ 10 \ 30 | 10 | 30 R
ENSS Pin Low Voltage | Conditions Vin=30V, EN/SS=0V Vin=30V, EN/SS=0V "
" Low Lovel Vol Vsst \ | os \ \ 05 v
OWReveIiolag® | [Conditions Vin=30V Vin=30V
Error Amplifier Voltage Gain AEA 300 300 VIV
Error Amplifier Transformer Conductance GEA 800 800 uAN
Current Sense Amplifier Impedance 1/GCS 0.16 0.16 V/A
Maximum ON Duty DMAX 92 92 %
Minimum ON Time DMIN 200 200 nsec
*:R1=8kQ, R2=2kQ when Ta=25°C and Vo=5V
SI-8000Y SI-8000Y
5fs 5[ss
T Cé6 Cé
777 ;I/;
Soft start Soft start
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HExternal Dimensions (TO220F-7)

SI1-8000Y Series

(Unit : mm)
10.0%02 4.0%02
Gate burr ° <—>2.8’ 2
-
T T 4‘_2 m—
| i q —
T o
~
5 ‘Z’ Pin Assignment
s @ BS
N | 7.6 @ sw
_qD_' T [ (Measured at the root) 3 Vi
21 IR 6. 740000 &R @ GND
NN 6-0.65%07 L e 3 ) CoMP
UL : ‘ ‘ ) ® FB
U * 3 |
; ; 0.45122 L Plastic Mold Package Type
6><P‘1 .27*0"5—7.62"0‘5 4305 3605 Flammability: UL94V-0
(Measured atxthe oot) ‘ Product Mass: Approx. 2.3g
05 m 05
1234567 Plan View
EBlock Diagram
SI1-8010Y s SI-8050Y s
T N
Current Current
SAer:lce 5:;‘;9
P 1
N e suRto |

Vin
O

GND
O

SI-8010Y
C1:2200uF/50V
C2:4.7uF/50V
C3:470uF/25V
C4:1200pF ™"
C5:0.22uF/50V
C7:680pF"
L1:47uH

R1:8kQ™
R2:2kQ
R3:39kQ""

EN/SS

SI-8010Y

COMP GND
O ®,

Vin
O

Csn1,2=2200pF (When Vin>40V)
Rsn1,2=10Q (When Vin>40V)

D1:FMW-2156 (Sanken)

*1:When Vo=5V

Z
5 ) comp A O
) : 1.0v FB FB
Amp j—;
7Jq\GND 7J'ﬂ\GND
~ ~
HTypical Connection Diagram
Csn1 Rsni Csn1 Rsn1

EN/SS SI-8050Y

SI1-8050Y
C1:2200uF/50V
C2:4.7uF/50V
C3:470uF/25V
C4:1200pF
C5:0.22uF/50V
C7:680pF
L1:56uH
D1:FMW-2156 (Sanken)
R3:39kQ

Csn1,2=2200pF (When Vin>40V)
Rsn1,2=10Q (When Vin>40V)
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1-1-3 DC/DC Converter ICs

S ECT N [0 WELLo [o] EST-Y4T-TR Separate Excitation Step-down Switching Mode

with Coil

HFeatures HLineup
+ Switching ICs/Coil combined type Part Number S1-8401L SI-8501L
» Requires only 2 discrete components Vo(v) 5.0 5.0
« Low switching noise o® 22 10
* No heatsink required
* Built-in overcurrent and thermal protection EAbsolute Maximum Ratings
circuits
e _— Ratings .
* Built-in soft start circuit (Output ON/OFF Parameter Symbol Sl ‘ Sl Unit
available)...SI-8500L Series DG Input Voltage Vin 5 v
Power Dissipation Po 1.25 ‘ 3 W
IAppI ications Junction Temperature T +100 °C
Storage Temperature Tstg —25to +85 °C
+ Telephone power supplies
» Onboard local power supplies
BHRecommended Operating Conditions
Ratings
Parameter Symbol SI-8401L Unit
DC Input Voltage Range VIN 71033 \
Output Current Range lo 0t0 0.5 A
Operating Temperature Range Top —20 to +85 °C
Ratings .
Parameter Symbol S1-8501L Unit
DC Input Voltage Range VIN 71033 \
Output Current Range lo 0to 1.0 A
Operating Temperature Range Top —20 to +85 °C
HEElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8401L Unit
min. typ. max.
Vo 4.80 5.00 5.20
Output Voltage [ Gonditions ViN=20V, 10=03A v
- n 80
Efficiency [ Conditions VIN=20V, [0=0.3A %
o f 60
Oscillation Frequency [ Conditions Vin=20V, l0=0.3A kHz
. . AVoLINE 80 100
ine Regulation [ Conditions ViN=10 to 30V, 10=0.3A mv
. AVoLoap 30 40
Load Regulafion [ Conditions VIN=20V, [0=0.1 0 0.4A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 mV/°C
Switching Ripple AVr 20 40
Volage (C2=4704F) [ Conditions ViN=20V, 10=03A mVee
Overcurrent Protection Ist 0.55
Starting Current [ Conditions ViN=10V A
(Ta=25°C)
Ratings
Parameter Symbol SI1-8501L Unit
min. typ. max.
Vo 4.80 5.00 5.20
Output Voltage [ Conditions VIN=20V, 10=05A v
- n 83
Efficiency [ Gonditions ViN=20V, 10=05A %
e f 60
Oscilation Frequency [ Conditions VIN=20V, I0=0.5A Kz
. . AVOLINE 70 130
Hine Regulation [ Conditions Vin=10 to 30V, I0=05A mv
. AVoLoap 30 55
Load Regulation [ Gonditions VINZ20V, 10=0.2 0 0.8A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 mV/°C
Switching Ripple AVr 45
Voltage (C2=4704F) [ Conditions VN=20V, 10=05A mVe
Overcurrent Protection Is1 1.1
Starting Current [ Conditions ViN=18V A
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S1-8400L/8500L Series

HExternal Dimensions (Non-package type [El-12.5 core/EI-19 core])

(Unit : mm)
SI-8400L SI-8500L
ViN @ _’Y‘—\’(K—ii@ L
e I 3
é % _ ©
|__+(2)GND . . N . .
[0} 14.5°° Not encapsulated in a plastic Not encapsulated in a plastic
Pin 1 marking package package
i H . CI———— 71 |« .
i Product Mass: Approx. 5.1g T @ 0 Product Mass: Approx. 14.5g
s Voutr SS GND
5 ':“\; 2630.1
?“‘:’r — Pin1 marking
0.8max. || %:-7
(2.17) (10.16) | (762) | |(2.19)
2
18
EBlock Diagram
SI-8400L SI-8500L
40 LN
1 L1 1
Vo Vo
& Dit
20O GND 208sS. 30OGND
HTypical Connection Diagram
vin O 7 VIN  grgagoL  Vour p O Vo vin O 6 VIN g1.g500L  VOUT p O Vo
GND__ Ln SS_GND__ Ln
ci'z 2 433 2z Ce o' ZJ_ 3 4 77 Ce
220uF NG 470uF 470uF s 470uF
T N.C
GND O O GND GND O O GND
Cs is necessary only for using soft start function.
HTa-Pp Characteristics
" Si-8400L * SI-E‘sSOOL Po=Vorlo <100 _1>
nx
g g
£ 10 &€ 20 Vo :Output voltage
5 8 lo :Output current
= ©
8 2 ny :Efficiency (%)
[7]
a \ 5 1.0
g 05 E The efficiency depends on the input voltage
H 3
o & and the output current. Therefore, obtain the
] value from the efficiency graphs and substi-
0 % =3 =5 Too % 25 50 75 700 tute the percentage in the formula above.
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)
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1-1-3 DC/DC Converter ICs

SRV IO TN 2-Output Separate Excitation Step-down Switching Mode

BFeatures HLineup
* 2 regulators combined in 1 package Output Voltage (V)
Part Number
- Compact inline package Ch1 Ch2(Select one output)
STA801M 5 9.0/11.5/12.1/155
» Output current (0.5A x 2 outputs)
» Output voltage of Ch2 selectable from 4 levels
» Built-in flywheel diode (Schottky barrier diode)  HAbsolute Maximum Ratings
* Requires only 7 discrete components (2 Parameter Symbol Ratings Unit
outputs) DC Input Voltage VIN 43 Vv
« Internally-adjusted phase compensations and Power Dissination Po1 6.7(With infinite heatsink) w
output voltages P Pp2 1.6(Without heatsink, stand-alone operation) W
o . Junction Temperature Tj +125 °C
* Built-in reference oscillator (125kHz) - Enables Storage Temperature Teg 4010 +125 C
to downsize a choke-coil due to IC's high
oscillating frequency. (Compared with conven-
tional Sanken devices)
* Built-in overcurrent and thermal protection circuits
* Built-in soft start circuits (Output ON/OFF available)
BApplications
» For BS and CS antenna power supplies
« For stabilization of the secondary stage of switching power supplies
« Electronic equipment
BRecommended Operating Conditions
5 G o Ratings .
arameter ymbol — ax. Unit
DC Input Voltage Range VIN Ch2 Vomax.+2 40 \
Output Current Range per Channel lo 0 0.5 A
Operating Temperature Range Tiop —20 +125 °C
HElectrical Characteristics (Ta25°C)
Ratings
Parameter Symbol STA801M Unit
min. typ. max.
Outout voltade 1 Vo1 4.80 5.00 5.20
i SR [ Gonditions Vin=20V, 10=0.3A v
- . n 80
o
i [ Conditions VIN=20V, 10=0.3A /°
Temperature Coefficient of Output Voltage AVO/ATat +0.5 mV/°C
TS —— AVOLINET1 30 90
Iz lrzglebisin | Conditions ViN=10 to 30V, 10=0.3A mv
Load Requlati AVoLoAD1 10 ‘ 40
s [ Conditions ViN=20V, 10=0.1 t0 0.4A mv
Outout voltage 2.1 Vo2-1 8.64 9.00 | 9.36
Cli2 uiput voltage < ‘ Conditions ViN=20V, lo=0.3A v
(Select one output) Voz-2 11.04 1150 \ 11.96
CuipivaliEge 22 ‘ Conditions ViN=20V, lo=0.3A v
AT ETRRE Vo2-3 11.62 12.10 \ 12.58
SRl [ Conditions Vin=20V, l0=0.3A v
. Vo2-4 14.88 15.50 \ 16.12
il | Conditions VIN=20V, 10=0.3A v
NN, n 89 \
Moz R | Conditions VIN=20V, 10=0.3A /"
Temperature Coefficient of Output Voltage AVo/ATa +2.0 mvV/°C
TN AVoOLINE 40 130
i | Conditions ViN=20 o 30V, 10=0.3A mv
Load Regulati AVoLoap 30 120
Rl e | Gonditions Vin=20V, 0=0.1 to 0.4A mv
Common No-load Circuit Current lcc 15 mA
Oscillation Frequency f 125 kHz
Overcurrent Protection Starting Current Is1 0.51 0.7 A
* Efficiency indicates the value when only one channel is active. The value can be calculated as shown below. 7.5mA is deducted for the no-load circuit current of at unused

output.
Vorlo

=" Vine(IN—0.0075)
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BExternal Dimensions (SIP10 [STA 10Pin])

(Unit :

STA801M

mm)

9xP2.54:05-22.86*"
(Measured at the tip)

25.2503

‘4102
b 3
31 3
o 2l 1l r2e01
@y 2-(R1)
T IUTTT g s
(ITTITry === s
., . = &/.11.055%%
11521 0.55%3 ) o) 4,307

(Measured at
the tip)

Pin Assignment
Vo2 Cont
Vost

SS1
SWout1
GND

VIN

SWourt2

SICICICIORORS)

® SS2
@ Vos2—2
10 Vosz—1

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 2.5g

Voz Cont

GND

SWout

Vost

SWoutz

Vosz -1

Vosz -2

HTypical Connection Diagram

STA800M

Selection of connection method and output for Vosz-1 and Vos2-2 of Channel 2

7

Vo2 o Vo2
iy v § 115
STA801M
77
o}
O
124V Vo2Cont 15.5V
(Open ON f
Low :OFF;T
C "
Open:ON Vo2Cont Pin
Low :OFF s Open Low
GND Vo2 Sensing Pin
i Pin 9 9V 12.1V
Pin 10 11.5V 15.5V
HTa-Pp Characteristics
7
6 With Infinite Heatsink\
S5
ob
o \
c
L4
©
i3
33
a
1] \
g 2 [ Without Heatsink
o
1
\\
0
-30 0 25 50 75 1 125
Ambient Temperature Ta (°C)
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1-1-3 DC/DC Converter ICs

SRR TR R PARTIR R IEIA TR 2-Output, Step-down Switching Mode

MFeatures BAbsolute Maximum Ratings™
« 2 regulators combined in one package Ratings

« Output current: 1.5A x 2 (HSOP 16 Pin Farameter Symeel SRERODIIWY SPEB002TW SPEB003TW o

Surface mount package) Vin 21 40 40 v

X . Input Voltage Vce 21 40 40 \

« High efficiency: TYP80% (SPI-8001TW), Vor 1 20 20 v

TYP78% (SPI-8002TW) Power Dissipation'® 3 Po 3.0 W

« Variable output voltage: 1.0 to 16V (SPI- Junction Temperature Tj +135 +150 °C
8001TW), 1.0 to 24V (SPI-8002TW) Storage Temperature Tstg —40 to +135 —40to +150 °C
- . . Thermal Resistance (junction to case) @ i< 9.0 °C/W
Built-in reference oscillator (250kHz): Enables Thermal Resistance (junction to ambient air) "2 Oj-a 35.8 °C/W

to downsize a choke-coil
*1: Absolute maximum ratings show the destructive limit. No parameter should exceed the ratings in transient or normal

« Low circuit current consumption: < 1uA (at operations.

output OFF) *2: When mounted on glass-epoxy board 70cm? (copper laminate area 30.8cm?).
« High accuracy reference voltage: +1% *3: Limited by thermal protection.
« Built-in foldback-overcurrent and thermal

protection circuits
« Built-in ON/OFF circuit (soft start available) —

per output

HEApplications
* Onboard local power supplies
» OA equipment
« For stabilization of the secondary-side output voltage of switching power supplies

ERecommended Operating Conditions™

Ratings
Parameter Symbol SPI-8001TW SPI-8002TW SPI-8003TW Unit
min. max. min. max. min. max.

VIN Vo+3 20 Vo+3 38 Vo+3 38 \

Input Voltage Range Vce 4.5 20 4.5 38 4.5 38 \

VcE 20 38 38 \

Output Voltage Range Vo 1 16 1 24 1 24 Y

Output Current Range lo 1.5 1.5 1.5 A
Operating Junction Temperature Range Tiop -30 +135 -30 +135 -30 +125 °C
Operating Temperature Range Top -30 +135 -30 +135 -30 +85 °C

*1: Recommended operating conditions show the operating conditions required for the normal circuit function described in the electrical characteristics.
These conditions must be followed in actual use.
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HElectrical Characteristics™

SPI-8001TW/SPI-8002TW/SPI-8003TW

(Ta=25°C)
Ratings
Parameter Symbol SPI-8001TW SPI-8002TW SPI-8003TW Unit
min. typ. max. min. typ. max. min. typ. max.
Veer 0.996 1.006 1.016 0.996 1.006 1.016 0.966 1.006 1.016
Reference Valtage [ Conditions VIN=10V, Vo=1V, I0=0.1A VIN=14V, 10=0.1A v
Temperature Coefficient AVREF/AT +0.1 ‘ I ‘ +0.1 ‘ ‘ +0.1 ‘ .
of Reference Voltage | Conditions Vin=10V, Vo=1V, lo=0.1A, Ta=—30 to +135°C V=14V, 10=0.1A, Ta=—30 to +125°C mvre
Efficiency 12 Efft 80 ‘ I ‘ 8 ‘ 8 ‘ %
‘Conditions Vin=Vce=15V, Vo=5V, 10=0.5A, Iin: including lcc Vin=Vee=14V, Vo=5V, lo=0.5A, IIN : including lcc
o, Eff2 83 | | | 81 ] 81 |
SilsEnEye [ Conditions ViN=15V, Vo=5V, 0=0.5A, Voc=5V, Iin: excluding loc ViN=14V, Veo=5V, Vo=5V, 10=0.5A, I excluding lco %
o fosc 250 | | 215 | 250 | 285 200 | | 400
el A e [Conditions VIN=Vco=15V, Vo5V, 10=0.5A VIN=14V, 10=0.1A, Cosc=100pF kHz
) , Vine 30 [ e | | 30 | e 30 [ e
Line Regulation [ Conditions VIN=Voo=10 to 20V, Vo=5V, lo=1A ViN=Voo=8 0 18V, Vo5V, lo=1A mv
; Vioa 10 | 4 | | 10 | 40 10 | 40
Load Regulation [ Conditions VIN=Vco=15V, Vo=5V, 0=0.2 to 1.5A ViN=Voo=14V, Vo=5V, 1002 10 1.5A mv
Overcurrent Protection Is 1.6 1.6 ‘ ‘ 1.6 ‘ ‘
Starting Current | Conditions Vin=Vce=15V Vin=Vee=14V A
I n ] | e .
Quiescent Gireuit Gurrent 1 [ Conditions VIN=15V, Veo=5Y, Io=0V, Vos12V VIN=14V, Voo=5V, 0=0A, Vo=12V mA
, - lcc 85 | | | 85 | | 85 |
Quiescent Cireuit Current 2 [Conditions Voo=15V, lo=0A Voo=14V, lo=0A mA
. L IIN (off) ‘ 1 I ‘ ‘ 1 ‘ 1
e ‘Conditions ViN=15V, VcE=0V or Open ViN=14V, VciE=0V or Open uA
. o lcc (off) ‘ 1 I ‘ ‘ 1 ‘ ‘ 1
eI CENR CHEIR ‘Conditions Vee=15V, Vce=0V or Open ViN=14V, Vce=0V or Open uA
. L IIN (ssov) — 4 ‘
Quiescent Cireuit Current 5 [ Conditions — VIN=14V, Voo=5V, lo=0A, SS1=852-0V mA
X L lcc (ssov) — 8.5 ‘
Quiescent Gireuit Current 6 [Conditions — Voo=14V, 100V, SS1=882=0V mA
: Ve/en 2 ‘ I 2 ‘ ‘ 2 ‘ ‘
Hioh LevelVoltage | 1651 itions ViN=Vco=15V ViN=Voo=14V v
C/E Pin Low Level Voltage vor o | | [_os [_os v
[ Conditions Vin=Vee=15V Vin=Veo=14V
Inflow Current lc/en 95 ‘ ‘ 95 ‘ 95 ‘
at High [Conditions VoE=20V VoE=20V uh
Low Lovel Vol Vsst | o5 ] | | o5 | | o5 v
o5 P owrevelTolag® | Iconditions ViN=Vco=15V ViN=Voo=14V
Inflow Current Isst 60 | 8 | | e | &0 | e [ e
atLow [ Conditions VssL=0V, Vin=Vce=15V VssL=0V, Vin=Vco=14V wA

*1: Electrical characteristics show the characteristic ratings guaranteed when operating the ICs under the measurement conditions described in the above table.

*2: Efficiency is calculated from the following formula.

Vorlo
VInIIN

N (%) = x 100

*3: Pin 6 and pin 11 are the SS pins. Soft start at power on can be performed with capacitors connected to these pins. The outputs can also be turned ON/OFF with these pins. The
outputs are stopped by setting the voltages of these pins to VssL or lower. SS-pin voltages can be changed with open-collector drive circuits of transistors.
When using both the soft-start and ON/OFF functions together, the discharge currents from C4 and Cs flow into the ON/OFF control transistors respectively. Therefore, limit the
currents securely to protect the transistors if C4 and Cs capacitances are large. The SS pins are pulled up to the power supply in the ICs, so applying the external voltages are

prohibited.
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1-1-3 DC/DC Converter ICs

HExternal Dimensions (HSOP16) (Unit : mm)
1+40.1/-0.05 (1862702
(Heatsink thickness) {)E;i;wsgg)the root ofeads and
10.5+0.2
6 9 \
I
. —
Il T I ] g
'D ] Iy =
pouroy
x
é Enlarged View of A
~
o
0.25+0.15-0.05 |
12.2:-0.2
(Gate remains: Not included in dimensions)
1)
Pin Assignment Pin Assignment
(SPI1-8001TW, SPI-8002TW) (SPI-8003TW)
m m m m m m m m @ AGND ©® AGND @ AGND @ AGND
i @ Vini 10 Vrer2 @ Vini @® Rosc
j t 3 Vee @ ss2 3 Vce ) VRer2
. @ SWout1 (2 DGND2 @ SWout1 @ sS2
Tl
@ 5 L N ® DGND1 1 SWout2 (5 DGND1 @ DGND2
I b 1 ® sst @ CE ® sst @ SWout2
o @ VREer1 5 VN2 @ VReFt @® C/E
16H H m m m m m mg ® NC ® N.C ® Cosc ® Vine
1.27+0.25 0.4+0.15/-0.05
Product Mass : Approx.0.86g
EBlock Diagram
- L Vin
,,,,,,,, OI% Ics
0osc
RESET
J % U Vor J
ca| 7 (Ve N - A i _
Buffer-Amp c2 Ter Buffer-Amp
LT o] oo By o] o
11 L 882 R 12 L 8s2
R6| 10 A Veer: I — L1277 Voo R6| 11| Veer
7{ %Cs Bm%pr '"P M P2 /5 T 'JL i ; BuQQ;I—Amp
l AGND AGND ICS i AGND
ILQ R3
R4 R4
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SPI-8001TW/SPI-8002TW/SPI-8003TW

HTypical Connection Diagram

Vin Vcie Vin Ver
""""""""""""""" 4 L1
Vor " O Vi
ZLDH R1
‘ , I
F‘5i i oo Tor
Irert | Spo
Cs5== | | | Teemrarl..l
4 iz T "
ce Vor c4 c1 N Vez
L2
Jxoiz Rs
11 L
R6 “ca s
O \ami R4
T AGND Corc  Rcsc
Cé O .
GND GND
ct : 220 uF/50V R5, R6 - 1kQ e eno
€2,C3 1470 uF/25V Li,L2 47 uH ct £ 220 uF/50V co  100pF/0V
C4,C5  :1uF Di1,Di2 - SJPB-HE C2,C3 1470 uF/25V Li,l2  :47uH
C6,C7,C8 :0.1uF (Sanken) c4 1 uF/50V R2,R4  :1kQ
C5,C6  :1uFAOV R5,R6  :1kQ
C7,C8  :0.1uF/50V Di1,Di2  :SJPB-H6 (Sanken)
Diodes Dit, Di2

» Be sure to use Schottky-barrier diodes for Di1 and Di2.
If other diodes like fast recovery diodes are used, IC may be destroyed because of the reverse voltage generated by the recovery voltage or ON voltage.

Choke coils L1, L2

« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

 As the overcurrent protection starting current is about 2.0A, take care concerning heat radiation from the choke coil caused by magnetic saturation due to
overload or short-circuited load.

» Use a closed-magnetic-path coil to prevent interference between the channels SWout1 and SWout2.

Capacitors C1, C2, C3

+ As large ripple currents flow through C1, C2 and C3, use high-frequency and low-impedance capacitors suitable for switching mode power supplies.
Especially when the impedance of C2 and C3 are high, the switching waveforms may become abnormal at low temperatures. For C2 and C3, do not use
capacitors with extremely low equivalent series resistance (ESR) such as OS capacitors or tantalum capacitors, which may cause abnormal oscillation.

Resistors R1, R2, R3, R4

» R1, R2, R3 and R4 are resistors for setting output voltages. Set the resistors so that IRer is approx. 1 mA. For example, R1 and R2 can be calculated as
shown below.

R (Vo1-VRer1) (Vo1-V) A VREF1 1
= "Trer = ixioe (¥ F2=Tpe = 100

=1(KQ)

© To create the optimum operating conditions, place the components as close as possible to each other.

HTa-Pp Characteristics

35 ‘
0j-a (Copper Laminate Avea)
35.8°C/W (30.8 cm?)
3.0f38.2°0W (15,6 cm?) 100 Vo
S |esowpsien \ Po = Vorlo <TX -1 >— VF-lo <1_W >
= 25 !
£ \
o 2)
p 52.3°C/W (3.34 cm?)
9 20 i
a 69.2°C/W (0.84 om?) Vo : Output Voltage
B 15 Vin : Input Voltage
e \ lo : Output Current
g 10 nyx : Efficiency (%)
o \ VF : D1 Forward Voltage
05 SJPB-H6--0.45V (lo=1A)
0.0

25 0 25 50 75 100 125135150
Ambient Temperature Ta (°C)

Note 1: The efficiency depends on the input voltage and the output current. Therefore, obtain the value from the efficiency graph and substitute the percent-
age in the formula above.

Note 2: Thermal design for D1 must be considered separately.
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1-1-3 DC/DC Converter ICs

SIECIARINASE Surface-Mount, Synchronous Rectifier Step-down Switching Mode Control ICs

HFeatures HAbsolute Maximum Ratings (Ta25°C)
+ Surface-mount package (TSSOP24) Parameter Symbol Ratings Unit
« High efficiency due to synchronous rectifica- Control-System DC Input Voltage Vee 7 v

tion: 92% (at Vin =5V, lo = 1A, Vo = 2.5V) Delinouivoltage Vin % v
. . ) Boost Block Input Voltage VH 30 \
» Capable of downsize a choke-coil due to IC's EN Terminal Input Voltage VN Voo v
high switching frequency (400kHz typ, On PWRGD Terminal Applied Voltage VPWRGD 7 \Y
Time Control). (Compared with conventional Junction Temperature T +150 °c
Sanken devices) Storage Temperature Tstg —40 to +150 °C
* Low reference voltage (Vref) of 1.1V. The
output voltage is variable from 1.1V to 6V.
+ High-speed response to a load
» Compatible with low ESR capacitors
+ Soft start and output ON/OFF available
+ Built-in overcurrent and output-overvoltage
protection circuits
+ PWRGD function to indicate the output voltage
status
+ High precision reference voltage: 1.1V = 1.2%

BApplications
» Power supplies for notebook PCs and mobile devices
» Onboard local power supplies
» OA equipment
« For stabilization of the secondary-side output voltage of switching power supplies

BRecommended Operating Conditions

Parameter Symbol Ratings Unit
Control System Input Voltage Range Vce 45t05.5 \
Input Voltage Range VIN 3t0 18 \
Output Voltage Range Vo 11to6 \
Operating Temperature Range Top —20 to +85 °C
.EIeCt”caI Characterlstlcs (Ta=25°C unless otherwise specified)
Ratings ) "
Parameter Symbol - Unit Conditions
min. typ. max.
Dynamic Output Voltage Vo -1.2% 1.1 +1.2% \ ViN=5V, Vce=5V, VSNS connected to VO, lo=0A
Characteristics | Temperature Coefficient of Output Voltage AVO/AT +0.03 mV/°C ViN=5V, Vce=5V, VSNS connected to VO, l0=0A, Ta=0 to 85°C
Circuit Current (Vcc Terminal) lop 6 mA Vce=5V, EN=H, FADJ:open
Circuit Circuit Current (Vin Terminal) lop 1 mA ViN=5V, EN=H
Current Standby Current 1 (Vcc Terminal) Ista1 100 uA Vece=5V, EN=L
Standby Current 2 (Vin Terminal) Istd2 50 uA Vin=5V, EN=L
Undervoltage | UVLO Operating Voltage 1 (Vcc Terminal) Vuviot 3.7 4.45 \ ViN=5V
Lockout UVLO Operating Voltage 2 (Vin Terminal) Vuvio2 25 2.9 v Vce=5V
On Time Ton 1.27 usS Vce=5V, Vin=5V, Vo=2.5V
On Time Minimum Off Time Toft 0.7 usS Vce=5V
Control REF Terminal Voltage Vref 1.1 1.2 1.3 \Y Voc=5V
REF Terminal Source Current Iref 100 uA Vce=5V

High Side On Resistance (high side) RonHH 55 Q VH-VLIN=5V

Drive On Resistance (low side) RonHL 55 Q VH-VLIN=5V

Low Side On Resistance (high side) RonLH 55 Q Vce=5V

Drive On Resistance (low side) RonLL 55 Q Vee=5V

Bootstrap Bootstrap Voltage VH-VLIN 45 5 55 \

Current for Current Limit Detection liim 90 100 110 uA Vece=5V, Vin=5V
Soft Start Terminal Current Iss +20 uA Vce=5V
EN Low Level Voltage Veelo 0 0.8 \ Vce=5V
EN High Level Voltage Veehi 2.4 Vce \" Vce=5V
Protection EN Bias Level Current ICE 5 uA Vece=5V, EN=5V
System PWRGD Good Voltage (high side) Vsens 1.32 \ Vce=5V
PWRGD Good Voltage (low side) Vsens 0.88 \ Vce=5V
PWRGD Low Output Voltage Vpwrgd 0.4 \ Vee=5V, Ipwrgd=120uA
PWRGD Terminal Current lowrgd 120 uA Vce=5V, Vpwrgd=0.4V
PWRGD Leakage Current lowrgd 5 uA Vpwrgd=5V
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BExternal Dimensions (TSSOP24)

(Unit :

AAAAAA

2.0¢ Mirror surface
Depth 0.0210 0.08

b

24
1.0¢ Mirror surface.
Depth 0.02100.08

1.90

1

64)

|+

ik

0375 TYP

7.80:0.1

7.9:02

| —i=l008[s]

1.15:0.05

ot Jl—

2@ A

Plastic Mold Package Type
Flammability: UL94V-0

0.10:0.05

Product Mass: Approx. 1.36g

zlilo i

POWER_GOOD
H:GOOD
L:NG

PWRGD

O v

PRE_REG[™ Vpreg

Gate Diiver
OFF Clamp.

Synchlunousl"
C

5
v ||

I

Switching

| constantOn

Time
I

i

‘Open : Change Frequency
Short : 400KHz Operation .

FADJ

FSET 7SS \[SKIP

= ‘Open  Skip Mode
l 7I7L No Skip Mode

HTypical Connection Diagram

OVn
R2
110uF
Veo:5V O
;...
Y D2:SFPL52 C7:0.1uF A1
It 5m
RS
10Q o
1 24 ot
— NC NC
L1:10uH
2 2
DRVH o 2 /T O Vo
3 22 Q2 c2:
W DRVL bR oot F |
4 R6 Pl SJPJ-L3 '
i Vin PGND
ce c9 5
011 ”FI 1000 ISEN Vee2
PF 1
T ol ovp_sL
7 SI-8511NVS 1
e GND Veot
8
- - VSNS ss
Vee R10 B RO 9 v EN
R7 22k@| ! i o
47kQ S
10 1
O PWRGD SKIP
PWRGD
11
REF FADJ
2 ne 2
R11:100kQ
R8 : 200kQ

MOS FET Q1, Q2
+ Be sure to use logic type MOS FET as Q1 and Q2.
If you use a normal power MOS FET type, the ON resistance may not drop to a
satisfactory level due to a shortage of Vas. This may deteriorate the efficiency
and cause overheating.

Diode D1
 Be sure to use a Schottky-barrier diode for D1.
If other diodes like fast recovery diodes are used, IC may be destroyed because
of the reverse voltage generated by the recovery voltage or ON voltage.

Choke coil L1
« If the winding resistance of the choke coil is too high, the efficiency may drop
below the rated value.
+ Take care concerning heat radiation from the choke coil caused by magnetic
saturation due to overload or short-circuit load.

Capacitor C1, C2
* As large ripple currents flow through C1 and C2, use high-frequency and low-
impedance capacitors suitable for switching mode power supplies. Especially
when the impedance of C2 is high, the switching waveform may become abnor-
mal at low temperatures. For C2, do not use a capacitor with an extremely low
equivalent series resistance (ESR) such as a ceramic capacitor, which may cause
an abnormal oscillation.

* To create the optimum operating conditions, place the components as close as
possible to each other.
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1-1-4 Linear Regulator ICs

Selection Guide

Linear Regulator ICs (low dropout voltage, built-in overcurrent protection and thermal shutdown circuits)
<Single Output>

Surface-Mount Type

Output Current Output Voltage Variable (Reference Voltage) Dropout Maximum Input Can Use
Series Name (V) (V) Voltage Voltage Package Low ESR Page
(A) 1.8 25 3.3 5.0 1.0 1.1 1.25 1.28 (V) (V) Capacitor
SI-3000LU 0.25 O 0.5 18 SOT89-5 Yes 72
NR301E 1.0 (@) 0.6 30 eS0IC8 Yes 74
SI-3000LSA 1.0 @] @] @] O 1.2 16 SOP8 No 76
SI-3000KS 1.0 © © O 0.6 17 SOP8 Yes 78
SI-3000KD 1.0 O O O O 0.6 35+ T0263-5 Yes*? 80
SI-3000LLSL 1.5 O 0.3 10 SOP8 Yes 84
S1-3000ZD 3.0 O O 0.6 10 T0263-5 No 86

*1: For the SI-3012KD and 3033KD: 17 V
*2: The SI-3010KD and 3050KD cannot use a low ESR capacitor.

Thru-Hole Type

Output Current Variable (Reference Voltage) Dropout Maximum Input Can Use
Series Name V) Voltage Voltage Package el Page
(A) 1.0 1.1 (V) V) Capacitor
SI-3000KF 1.0 O 0.5 35 TO220F-5 No 88
SI-3000ZF 3.0 © 0.7 10 TO220F-5 No 90
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Application Note

B Heat dissipation and Reliability

The reliability of an IC is highly dependent on its operating temperature.
Please be sure to apply silicone grease to the IC and to mount it to the
heatsink with a proper mounting torque.

Heatsink design should pay particular attention to ensuring sufficient heat
dissipation capacity.

In addition, please take into account the air convection in operation.

l Calculating Internal Power Dissipation(Pp)

Po is given by the following formula:

Pp=lo * [VIN(mean)—V 0]

Determine the size of the heatsink according to the relationship between
allowable power dissipation and ambient temperature.

l Setting DC Input Voltage

The following is the waveform of a DC input voltage.

Input Ripple

VIN (mean)
VIN (max.)

VIN (min.)

Y Y
When setting the DC input voltage, please follow the instructions below:
®Make Vinmin) = [ (Output voltage) + (Minimum dropout voltage) ]

®Make ViNmax) = DC input voltage shown in the "Absolute Maximum Ratings"

Bl Thermal Design

The maximum junction temperature Tjmax) given in the absolute maximum rat-

ings is specific to each product type and must be strictly observed. Thus, ther-

mal design must consider the maximum power dissipation Ppmax), which var-

ies by the conditions of use, and the maximum ambient temperature Ta(max).

To simplify thermal design, Ta-Pbp characteristic graphs are provided herein.

Please observe the following steps for heatsink design:

1. Obtain the maximum ambient temperature Ta(max).

2. Obtain the maximum power dissipation Pp(max).

3. Look for the intersection point on the Ta-Pp characteristic graph and deter-
mine the size of the heatsink.

Although the heatsink size is now obtained, in actual applications, 10-to-20%

derating factor is generally introduced. Moreover, the heat dissipation capacity

of a heatsink highly depends on how it is mounted. Thus, it is recommended to

measure the heatsink and case temperature in the actual operating environ-

ment.

Please refer to the Ta-Pp characteristic graphs for respective product types.

1-1-4 Linear Regulator ICs

l Mounting Torque

SI-3000KF

S1-3000ZF 0.588 to 0.686 [N*m] ( 6.0 to 7.0 [kgfecm] )

Il Recommended Silicone Grease

« Shin-Etsu Chemical Co., Ltd.: G746

* Momentive Performance Materials Inc.: YG-6260

» Dow Corning Toray Silicones Co., Ltd.: SC102

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

Il Others

« Devices can not be operated in parallel connection aiming for a larger cur-
rent.

+ Diodes for isolation purpose are provided in between input and ground, and
also in between output and ground. They may be broken down if the device
is reverse biased. In this case, please clamp the device with low VF diodes to
protect them.

H Rectifier Diodes for Power Supplies

To rectify the AC input voltage using rectifier diodes for power supplies,
please use SANKEN rectifier diodes shown in the following list. (Please
use a center-tap or bridge configuration in using stand-alone type diodes.)

Series Name Diodes

SI-3000LU

NR301E

SI-3000LSA

SI-3000KS SJPM-H4(Surface-Mount Stand-Alone Type,Vrm:400V,10:2.0A)

SI-3000KD

SI-3000LLSL

S1-3000ZD

SI-3000KF AMO1Z(Axial Type, VRM:200V, lo:1.0A)

SI-3000ZF RM10Z(Axial Type, VRM:200V, lo:1.5A)
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1-1-4 Linear Regulator ICs

S ER DTV )] MURSTY AT Surface-Mount, Low Current Consumption, Low Dropout Voltage

HFeatures
+ Compact surface-mount package (SOT89-5)
» Output current: 250 mA

* Low current consumption Ig (OFF) < 1uA
(Vc=0V)

» Low dropout voltage: VbiF < 0.5 V
(at lo = 250 mA)

» Output voltage range (1.5V to 15V)

* Built-in drooping-type-overcurrent and thermal
protection circuits

HEApplications
« Auxiliary power supplies for PC

+ Battery-driven electronic equipment

HRecommended Operating Conditions

HAbsolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit
DC Input Voltage ViN 18 \
Output control terminal voltage Ve ViN \Y
DC Output Current lo 250 mA
Power Dissipation Po! 0.75 W
Junction Temperature T2 —40to +135 °C
Storage Temperature Tstg 2 —40to +125 °C
Thermal Resistance (Junction to Ambient Air) Oja’l 146 °C/W

*1: When mounted on glass-epoxy board 40 x 40 mm (copper laminate area 2%).

*2: Thermal protection circuits may operate if the junction temperature exceeds 135°C.

Ratings .
Parameter Symbol . p— Unit

Input Voltage ViN 2,3 Vo+21 \Y%
DC Output Current lo 0 250 mA
Operating Ambient Temperature Top -20 85 °C

*1: VI (max) and lo (max) are restricted by the relation Pp = (VIN - Vo) x lo.
Calculate these values referring to the reference data on next page.

*2: Refer to the Dropout Voltage parameter.

*3: For the SI-3012LU, set the input voltage to Vin = 2.4 V, and secure the minimum voltage as explained in "Setting DC Input Voltage" section in Linear Regulator Application Note.

MElectrical Characteristics

(Ta=25°C, Vc=2V, unless otherwise specified)

Ratings
Parameter Symbol SI-3012LU(Variable) Unit
min. typ. max.
Ref Volt Vaby 1.210 1.250 1.290 v
S —— [Conditions ViN=Vo+1V, lo=10mA
VoIF ‘ ‘ 0.3
‘ Conditions lo=100mA(Vo=3.3V)
Dropout Voltage ‘ ‘ 05 \
| Conditions 10=250mA(V0=3.3V)
AVLINE ‘ ‘ 10
Line Regulation - Vin=Vo+1 to Vo+5V, mv
Conditions lo=10mA( Vo=3.3V)
AVLoAD ‘ ‘ 20
Load Regulation . Vin=Vo+1V, mV
Conditions lo=1 to 250mA( V0=3.3V)
Temperature Coefficient of AVO/ATa ‘ +0.3 ‘ Vi°C
Reference Voltage [Conditions Ti=0 to 100°C m
RREJ ‘ 55 ‘
Ripple Rejection " Vin=Vo+1V, dB
Conditions =100 to 120Hz( Vo=3.3V)
! 150
Quiescent Circuit d ‘ ‘
Current Conditions ViN=Vo+1V, lo=0mA HA
Vc=2V, R2=100kQ
Circuit Current at Output OFF Io(OFF) | | ! A
LEHERLCEEE [Conditions VIN=Vo+1V, Vo=0V a
Overcurrent Protection Is1 260 ‘ ‘ A
Starting Current'! ‘ Conditions ViN=Vo +1V m
Control Voltage (Output ON)™2 Ve, IH 2.0 v
Control Voltage (Output OFF)2 Ve, IL 0.8
¥ | Control Gurrent (Output ON fo, %0 A
Terminal i SO ‘Conditions Ve=2V H
Gontrol Current (Output OFF lo. L 0 = A
e ) ‘Conditions Ve=0V H

*1: Is1 is specified at the 5% drop point of output voltage Vo on the condition that ViIN = 3.3 V, and lo = 10 mA.
*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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SI-3000LU Series

HExternal Dimensions (SOT89-5)

(Unit : mm)

4.5:005
162005

42005 | 42:005 | 42:005
"“5‘“ ] k"‘fé?‘

t

0.9001

040
‘q‘

T
=
[
251005

-
T
|

4.3:005

09020

15005

I —

0.4:003

Pin Assignment
@ ADJ

@ GND

3 Ve

@ VN

® Vo

0.1:005

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 0.05g

EBlock Diagram

SI-3012LU

HTypical Connection Diagram

SI-3012LU Co: Output capacitor (10 uF or larger)
Vin . . Vo For SI-3000LU series, Co has to be a low ESR capacitor such as a
R . ceramic capacitor.
IN
+ 3 ; - CiN: Input capacitor (10 uF approx.)
5 Aoy §
VIN Rz

® Setting of SI-3012LU output voltage (recommended voltage: 1.5 V to 15 V)
R1 and R2: Resistors for output setting

The output voltage can be set by connecting R1 and R2 as shown in the
diagram on the left.

R2: 100 kQ is recommended

R1=(Vo—Vaby)/(Vabs/R2)

HReference Data

Ti=100°C PCB size 40x40

Copper Laminate Area vs Power Dissipation

Ta=25°C
— —Ta-40°C
= 08| Ta=60°C
—.=Ta-85C ]

\

» A monolithic ICs mounts an inner frame stage that is connected to the GND

pin (pin 2). Therefore, enlarging the copper laminate area connected to the
GND pin improves heat radiation effect.

+ Obtaining the junction temperature
Measure the temperature Tc at the lead part of the GND pin (pin 2) with a

Case temperature Te thermocouple, etc. Then, substitute this value in the following formula to
HmmeaSUVeme"' point obtain the junction temperature.

Ti=Pox0j—c+Tc  (6j-c=5°C/W)

100
Copper Laminate Area (mm?)

1000

IRINI
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1-1-4 Linear Regulator ICs

Surface-Mount, Low Dropout Voltage

HFeatures HAbsolute Maximum Ratings (Taz25°C)
+ Adjustable Output voltage type Parameter Symbol Ratings Unit
« Output current: 1 A DC Input Voltage VIN 30 \

Output control terminal voltage Ve VIN \

* Vorr (Vin-Vour) <0.6 V (atlo = 1 A) ADJ terminal voltage VapJ 5 Vv

* Built-in protection circuits (OCP/TSD*) Power Dissipation Po 1.4* W
* TSD has temperature hysteresis Junction to Ambient Air Thermal Resistance Oja 71 °C/W
o . Thermal Resistance (Junction to Lead (pin 4)) 6L 26 °C/W

* Built-in output ON/OFF function Junction Temperature Tj —30to +125 °C

Storage Temperature Tstg —30 to +125 °C

.App“cations *: When mounted on glass-epoxy board 30 x 30 mm (copper laminate area 25 x 25 mm).

» Secondary stabilized power supply (local
power supply)

HRecommended Operating Conditions

Parameter Symbol - AEEE Unit
min. max.
Input Voltage VIN 2.7 27" )
DC Output Current lo 0 1* A
Output Voltage Variable Range Vo(ADJ) 1.1 16 \
Operating Ambient Temperature Top(a) -30 85 °C
Operating Junction Temperature Top(j) -20 100 °C
*: VIN (max) and lo (max) are restricted by the relation Po = (Vin — Vo) x lo.
.EIeCtrical CharaCteriStics (Ta=25°C, Vc=2V, unless otherwise specified)
Ratings
Parameter Symbol NR301E Unit Conditions
min. typ. max.
Reference Voltage Vaby 0.985 1 1.015 \
Line Regulation AVLINE - 25 50 mV
Load Regulation AVLoAD - 30 60 mV
- 0.3 0.4 \Y% lo=0.5A

Dropout Voltage AVDIF = 06 08 v 1o=1.0A
Quiescent Circuit Current lg 0.5 0.9 1.6 mA
Circuit Current at Output OFF lg(off) - 0 1 KA
Temperature Coefficient of Reference Voltage AVADY/ATa - +0.1 - mV/°C
Ripple Rejection RREJ 55 dB
Output Control | Output ON VcH) 2 - - Vv
Pin Voltage | Output OFF Ve - - 0.6 "
Output Control | Output ON loH) - 4 40 KA
Pin Current Output OFF lcw) -2 0 0.1 KA
Overcurrent Protection Starting Current* Is1 1.1 - - A

*: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = 3.3 V, and lo = 10 mA.
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NR301E

HExternal Dimensions (eSOIC8) (Unit : mm)
Iﬁ External Dimensions Pin Assignment
Package A Package B
AJ L Symbol NN TYP | MAX | MIN | TYP | MAX @ Vour
[Sfo.10 A1 0 - 0.1524 0 0.1 0.15 @ ADJ
D A2 1.398 | 1.448 | 1.498 | 1.25 1.4 1.65 (3 GND
T b 0.33 - 0508 | 0.38 - 0.51
H H H H H H H H D 48 | 4902 | 5.004 48 4.9 5 @ NC
D D1 3.053 | 3.18 | 3.307 3.1 3.3 35 ® Ve
{ E 5.893 - 6.918 5.8 6 6.2 ® NC
E1 3.73 - 3.89 3.8 3.9 4
Et E E2 E2 2.033 | 216 | 2.287 22 2.4 26 @ NC
J e - 1.27 - - 1.27 - ® Vi
L 0.508 - 0.762 | 0.45 0.6 0.8
}EH ﬁ H H H H H H Delivered in Package A or B. Plastic Mold Package Type
L Flammability: UL94V-0
le «M» Product Mass: Approx. 0.1g

EBlock Diagram

Vin (%} (!) Vout

G
N

1 Tevev D

155°C . 49NC
D

;!E < « 1 (®NC

T Tyss0C 1.1Vad T .
GND(T)—l {) Il ;

* (2) ADJ

ve®

Pt

Q
b4
o

NR301E Block Diagram VoV

HTypical Connection Diagram

C1: Input ceramic capacitor (Approx. 1uF)
Required when the input line contains inductance due to the

NDq wiring being long or for some other reason.
C2: Output oscillation prevention ceramic capacitor (Approx. 1uF)
8)IN Vo D1: Reverse bias protection diode (This diode is required for
protection against reverse biasing between the input and
output.)
The output voltage can be set by connecting R1 and R2. Set R2
to 10kQ (recommended), and calculate R1 from the following

3
T R2 formula.
> : 0= R1+R2 Vo—-Vapy

R VapJ , therefore R1 = Vao

NR301E R1
—=®Vc ADJ

(]
'
|
oll
Q
n
[ Load ]

R2
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1-1-4 Linear Regulator ICs

S BR[N] MSYART-TE T Surface-Mount, Low Current Consumption, Low Dropout Voltage

HFeatures EAbsolute Maximum Ratings (Ta=25°C)
» Compact surface-mount package (SOP8) Parameter Symbol Ratings Unit
« Output current: 1 A DC Input Voltage ViN 16 \

. Output control terminal voltage Ve VIN \
* Low circuit current at output OFF: DC Output Current o ] A
Iq(OFF) <1 uA (Vc=0V) o Dicsioati Poi't 1.16 w
« Low dropout voltage: VoiIF<0.8 V (at lo = 1 A) SRR Po22 11 w
: -*3 _ o
VoiF <1.2 V (Io = 1 A) for SI-3018LSA Junct|oAn Temps?rature T 30 to +150 C
Operating Ambient Temperature Top —30 to +150 °C
* 4 types of output voltages (1.8 V, 2.5V, 3.3V, Storage Temperature Tstg -30 to +150 °C
5.0 V) available Thermal Resistance (Junction to Lead (pin 8)) Oj-L 36 °C/W
- Output ON/OFF control terminal voltage Thermal Resistance (Junction to Ambient Air) 6j-a2 100 °C/W
compatible with LS-TTL *1: When mounted on glass-epoxy board 56.5 x 56.5 mm (copper laminate area 100%).

*2: When mounted on glass-epoxy board 40 x 40 mm (copper laminate area 100%).

* Built-in foldback-type-overcurrent and thermal A ) . S
*3: Thermal protection circuits may be activated if the junction temperature exceeds 135°C.

protection circuits

BApplications
« Auxiliary power supplies for PC

+ Battery-driven electronic equipment

BRecommended Operating Conditions

Ratings
PVt Syt SI-3018LSA 5I-3025L5A 5I-3033LSA SI-3050LSA Yl
DC Input Voltage Range VIN 3.1t03.5" 2103.5" 205.2" 2108.0 \Y
DC Output Current Range lo Oto1 A
Operating Junction Temperature Tiop —20to +125 °C
Operating Ambient Temperature Taop —30to +85 °C
*1: VN (max) and lo (max) are restricted by the relation Pp = (ViN — Vo) x lo.
Please calculate these values referring to the reference data on next page.
*2: Refer to the Dropout Voltage parameter.
HElectrical CharaCte”Stlcs (Ta=25°C, Vc=2V, unless otherwise specified)
Ratings
Parameter Symbol SI-3018LSA SI-3025LSA SI-3033LSA SI-3050LSA Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Output Voltage Vo 1.764 1.800 1.836 2.450 2.500 2.550 3.234 3.300 3.366 4.90 5.00 5.10 v
‘Conditions ViN=3.3V, lo=0.5A ViN=3.3V, lo=0.5A ViN=5V, lo=0.5A ViN=6V, lo=0.5A
Vorr I | | o4 \ | o4 \ | o4
| Conditions - 10<0.5A lo<0.5A 10<0.5A
Dropout Voltage [ 06 | 12 \ [ o8 \ [ o8 \ [ o8 v
| Conditions lo<1A
Line Reguiation AVLNE | 2 | 10 | 2 | 10 | 3 | 10 | 3 | 15 v
‘Conditions ViN=3.1t0 3.5V, 10=0.3A ViN=3.1 to 3.5V, lo=0.3A ViN=4.5 to 5.5V, lo=0.3A ViN=6 to 7V, l0o=0.3A
, AVoLoan | 10 [ 20 | 10 [ 20 | 10 [ 20 | 10 [ a0
Load Regulation [Conditions | vin=3.3V, lo=010 1A VN=3.3V, lo=0 to 1A VN5V, lo=0 to 1A Vin=6V, lo=0 to 1A mv
Temperature Coefficient of AVO/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.5 ‘ R
Output Voltage |Conditions | Vin=3.3V, lo=5mA, Ti=0 t0 100°C | Vin=3.3V, lo=5mA, Ti=0 to 100°C | Vin=5V, lo=5mA, Ti=0t0 100°C | Vin=6V, lo=5mA, Tj=0 o 100°C mv/e
Ripple Rejection RRE, ‘ €0 ‘ ‘ el ‘ ‘ % ‘ ‘ % ‘ dB
‘Conditions ViN=3.3V, f=100 to 120Hz ViN=3.3V, =100 to 120Hz ViN=5V, f=100 to 120Hz ViN=6V, f=100 to 120Hz
, - la | 17 | 25 | 17 | 25 | 17 | 25 | 17 | 25
Quiescent Circuit Current [ Conditions Vin=3.3V, lo=0A Vin=3.3V, I0=0A ViN=5V, l0=0A ViN=6V, lo=0A mA
Circuit Current at Output OFF h(OFF). ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! uA
‘Condltlons ViN=3.3V, lo=0A, Vc=0V ViN=3.3V, lo=0A, Vc=0V VIN=5V, lo=0A, Vc=0V VIN=6V, lo=0A, Vc=0V '
Overcurrent Protection Is1 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘
Starting Current'3 | Conditions Vin=3.3V Vin=3.3V Vin=5V Vin=6V A
Control Voltage (Output ON)™2 Ve, IH 2.0 2.0 2.0 2.0
Control Voltage (Output OFF)2 Ve, IL 0.8 0.8 0.8 0.8 v
Ve Ic, IH 40 80 40 80 40 80 40 80
Terminl Control Current (Output ON) ‘Conditions Vo2V uA
Ic, IL 0 - | | o | -5 ] | o s 0 -5
Control Current (Output OFF) ‘Conditions VooV uA

*1: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = 3.3 V (5 V for SI-3033LSA), and lo = 0.5 A.

*2: Output is OFF when the output control terminal VC is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

*3: These products cannot be used in the following applications. Because these applications require a certain current at start-up and so the built-in foldback-type overcurrent
protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply  (3) Series-connected power supply (4) Vo adjustment by raising ground voltage

76 | Ics




HExternal Dimensions (SOP8)

SI-3000LSA Series

(Unit : mm)
5.1104
1.27 0.1 11504
)L e Oy, § Pin Assignment
ﬁ ﬁ -1 ® Vi
8 7 6 5 b @ NC (Leave open)
. 3 VN
g K @ Ve
O N ® GND
1 2 3 4 ® GND
H ) @ Vo
1.27 S ® Vo
_ 0.995max. Q\°
Sls Plastic Mold Package Type
- Flammability: UL94V-0
“;fn Product Mass: Approx. 0.1g
04201 3
EBlock Diagram
V\Nd) ~(8) Vo
‘ i ®
3 : i
N
C @ é ‘ Vo
| |
VIN TSD
GND
@ ‘
| |
! |
ve (® ~(® ano
e e e e = |
HTypical Connection Diagram
V!N Vo
! 8 Co: Output capacitor (22 uF or larger)
s on 2 7 . CN: Input capacitor (10 uF)
6 777 K This capacitor is required in the case of an inductive input line or long
L—> 4 5 S -
VIN GND wiring.
Ve Co Tantalum capacitors are recommended for Cin and Co, particularly at
L low temperatures.
* Leave pin 2 open.

HMReference Data

Ambient Air Thermal Resistance

PCB Copper Laminate Area vs. Junction to

Allowable Output Current

The inner frame stage, on which the PTr is mounted,
is directly connected to the Vour pin.

Therefore, enlarging the copper laminate area
around the Vour pin is really effective for a heat

Copper Laminate Area (mm?2)

(vs. Vin-Vout Voltage Difference)
Vin-lo max
150 T T TTITTT e 1 T T T T 1
140 | PCB (glass-epoxy, 40x40mm) Tj = 120°C (20% derating of 150°C)
160mm (40x40) mm 10
130
N 0.8
120 —
S N < 6j-a=100°C/W
2 N = \
O 110 S| T 06
I M S \ N
< 100 E
04 N N TezsC
° N T
0.2 _groc—
o \ﬁn—%‘c
70 0
100 1000 5000

1 2 3 4

Vin-Vout Voltage Difference (V)
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1-1-4 Linear Regulator ICs

S ER DTV 0] €SRSTTA SN Surface-Mount, Low Current Consumption, Low Dropout Voltage

BFeatures HAbsolute Maximum Ratings

(Ta=25°C)

« Compact surface-mount package (SOP8) Parameter Symbol Ratings Unit
« Output current: 1.0 A DC Input Voltage VN 17 \%
X . . Output Control Terminal Voltage Ve VIN \
« Compatible with low ESR capacitor DC Output Current o 10 A
« Low circuit current at output OFF Iq < 350 uA Power Dissipation Pp'" "2 0.76 w
(lo=0A,Vc=2V) Junction Temperature Tj —40 to +125 °C

« Low current consumption Iq (OFF) < 1 uA SO0 T?mperamre, S Tsg —4010 +125 €

(Vo =0V) Thermal Reéwstance (Junc.tlon toAmb|ethA\r) Oj-a 130 °C/W

Thermal resistance (Junction to Lead (pin 7)) OjL 22 °C/W

* Low dropout voltage Voir < 0.6 V (o = 1 A) *1: VIN (max) and lo (max) are restricted by the relation PD = (Vin - Vo) x lo. Please calculate these values referring to the

Copper laminate area vs. Power dissipation data as shown hereinafter.
*2: When mounted on a glass epoxy board of 1600 mm? (copper laminate area 2%).

« 3 types of output voltages (2.5 V, 3.3 V, and
variable type) available

» Output ON/OFF control terminal voltage
compatible with LS-TTL

« Built-in drooping-type-overcurrent and thermal
protection circuits

HEApplications
« Local power supplies
« Battery-driven electronic equipment

HElectrical Characteristics (Ta=25°C, Ve=2 V, unless otherwise specified)

Ratings
Parameter Symbol SI-3012KS (variable type) SI-3025KS SI-3033KS Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 2.4 “ " \Y%
Output Voltage Vo (Vaby) 1.24 1.28 1.32 2.45 2.50 2.55 3.234 3.300 3.366
(Reference voltage Vaou for SI-3012KS) | Conditions ViN=3.3V, lo=10mA ViN=3.3V, lo=10mA ViN=5V, lo=10mA v
Voir | | o3 | Y | Y
P | Conditions 10=0.5A (Vo=2.5V) 10=0.5A 10=0.5A v
0.6 0.6 0.6
[ Conditions lo=1A (Vo=2.5V) lo=1A lo=1A
. ] AVoune | | 10 \ | 10 \ | 15
s (REgHETeR [Conditions | vin=3.310 8V, lo=10mA (Vo=2.5V) ViN=3.3 10 8V, lo=10mA VIN=5 t0 10V, lo=10mA mv
. AVoLoap ‘ ‘ 40 ‘ ‘ 40 ‘ ‘ 50
L) [RgETeI [Conditions ViN=3.3V, l0=0 to 1A (Vo=2.5V) Vin=3.3V, 10=0 to 1A ViN=5V, 10=0 to 1A mv
, o la | ES) | ES) \ | 350
Quiescent Cireuit Current [Conditions | Vin=3.3V, lo=0A, Vo=2V, R2=24kQ ViN=3.3V, 10=0A, V=2V ViN=5V, 10=0A, V=2V HA
Circuit Current at Output OFF la (OFF) ‘ ! ‘ ‘ ! ‘ ‘ ! UA
‘ Conditions ViN=3.3V, Vc=0V ViN=3.3V, Vc=0V VIN=5V, Ve=0V
Temperature Coefficient of AVo/ATa +0.3 +0.3 +0.3 .
Output Voltage \Conditions Ti=0 to 100°C (Vo=2.5V) Ti=0 to 100°C Ti=0 to 100°C mv/*C
Ripple Rejection Rres ‘ % ‘ % ‘ ‘ % ‘ dB
| Conditions | Vin=3.3V, =100 to 120Hz (Vo=2.5V) Vin=3.3V, =100 to 120Hz Vin=5V, =100 to 120Hz
Overcurrent Protection Is1 1.2 ‘ 1.2 ‘ ‘ 12 ‘ ‘
Starting Current ‘Conditions ViN=3.3V (Vo=2.5V) Vin=3.3V ViN=5V A
Control Voltage (Output ON)™® Ve, IH 2.0 2.0 2.0
Control Voltage (Output OFF) Ve, IL 0.8 0.8 0.8 v
Ve Ic, IH 40 40 40
Terminal Control Current (Output ON) ‘ Conditions Vo2V UA
Ic, IL -5 0 -5 0 -5 0
Control Current (Output OFF) ‘ Conditions VooV A

*1: Refer to the Dropout Voltage parameter.
*2: The Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = Vo + 1 V, and lo = 10 mA.

*3: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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BExternal Dimensions (SOP8)

SI-3000KS Series

(Unit : mm)
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Pin Assignment

@ Ve

@ VN

3 Vo

(@) Sence (ADJ for SI-3012KS)
® GND

® GND

@ GND

® GND

Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 0.1 g

EBlock Diagram

R1, R2: Output voltage setting resistors

as shown above.
The recommended value of Rz is 24 kQ .

R1=(Vo—VapJ)+(Vapbs/R2)

CIN Co
5t08
s bo&

The output voltage can be set by connecting R1 and Rz

@S1-3012KS @5S1-3025KS, SI-3033KS
3) Vo
(@) ADJ
®
-0
.@
GND
HTypical Connection Diagram
@S1-3012KS @51-3025KS, SI-3033KS
VIN Vo VIN Vo
2 3 A1 2 3
sense;
Ve GND ADJ Load 4

CiN: Input capacitor (22 uF or larger)

Co: Output capacitor

For SI-3000KS series, Co has to be a low ESR capacitor.
When using the electrolytic capacitor, the SI-3000KS series may oscillate at a low temperature.

CiN \ﬁc GND Co Load
5t08
) b

(22 uF or larger)

HMReference Data

Copper Laminate Area vs.
Thermal Resistance

Area of PC board : 40x40mm
140

com)
3

=}
S

Thermal resistance 6j-a
@
3

60

40
10 100 1000

Copper laminate area (mm?)
(GND terminal)

Copper Laminate Area vs.
Power Dissipation

Tj=100°C Area of PC board : 40x40mm

+ Obtaining the junction temperature

Ta=25°C LA Measure the temperature T at the lead part of the GND

1T T Tassoe % pin (pin 7) with a thermocouple, etc. Then, substitute
g | L= Ta-80°C this value in the following formula to obtain the junction
< 08 /// g temperature.
S -
Sos o A T=Pox 0L+ TL  (0j-L=22°C/W)
§ 0.4 Fae
& LU

02 S B

100

Copper laminate area (mm?)

(GND terminal)

1000
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1-1-4 Linear Regulator ICs

SB[ (O RST-TI S Surface-Mount, Low Current Consumption, Low Dropout Voltage

HFeatures
+ Compact surface-mount package (TO263-5)
» Output current: 1.0A
+ Low dropout voltage: VbiF < 0.6V (at lo = 1.0A)

* Low circuit current consumption: Iq < 350 uA
(600 uA for SI-3010KD, SI-3050KD)

* Low circuit current at output OFF: Iq (OFF) < 1 uA
« Built-in overcurrent, thermal protection circuits
+ Compatible with low ESR capacitors (SI-3012KD

HAbsolute Maximum Ratings

(Ta=25°C)
Ratings p
Parameter Symeol 51-3012KD/3033KD ’ 51-3010KD/3050KD unit
DC Input Voltage VIN 17 351 \Y
Output Control Terminal Voltage Ve VIN \
DC Output Current lo 1.0 A
Power Dissipation Pp2 3 w
Junction Temperature T -30to +125 °C
Storage Temperature Tstg -30to +125 °C
Thermal Resistance (Junction to Ambient Air) Oj-a 333 °C/W
Thermal Resistance (Junction to Case) Ojc 3 °C/W

and SI-3033KD)

BApplications

*1: A built-in input-overvoltage-protection circuit shuts down the output voltage at the Input Overvoltage Shutdown Voltage

of the electrical characteristics.

*2: When mounted on glass-epoxy board of 1600mm? (copper laminate area 100%).

» Secondary stabilized power supply (local power supply)

BElectrical Characteristics 1 (Low Input Voltage type compatible with low ESR output capacitor)

=25°C, Vc=2V, unless otherwise specified)

Ratings
Parameter Symbol S1-3012KD (Variable type) SI-3033KD Unit
min. typ. max. min. typ. max.
Input Voltage VIN 2.4 “ "3 4 \
Output Voltage Vo (VadJ) 1.24 1.28 1.32 3.234 3.300 3.366
(Reference Voltage for SI-3012KD) | Conditions Vin=3.3V, lo=10mA ViN=5V, lo=10mA
. . AVOLINE ‘ 15 ‘ 15 v
1 (TSI [ Conditions ViN=3.3 10 8Y, 10=10mA (Vo=2.5V) Vin=5 to 10V, lo=10mA m
Load Regulation AvoLo ‘ 40 ‘ %0 mv
‘Conditions ViN=3.3V, lo=0 to 1A (Vo=2.5V) ViN=5V, lo=0 to 1A
Vor | 0.4 | 0.4
| Conditions 10=0.5A (Vo=2.5V) 10=0.5A
Dropout Voltage ‘ ‘ 05 ‘ ‘ 06 \
[Conditions lo=1A (Vo=2.5V) lo=1A
, - la | | 350 | \ 350 A
Quiescent Gireuit Gurrent [ Conditions Vin=3.3V, lo=0A, Vo=2V, R2=2.4kQ VIN=5V, l0=0A,Vo=2V !
Circuit Current at Output OFF ks (OF'.:? ‘ ! ‘ ‘ ! uA
[ Conditions Vin=3.3V, Vc=0V Vin=5V, Ve=0V
Temperature Coefficient of AVO/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ mv/°c
Output Voltage \Conditions Ti=0 to 100°C (Vo=2.5V) Ti=0 to 100°C
Ripple Rejection Aee, £ | | % dB
[ Conditions ViN=3.3V, =100 to 120Hz, l0=0.1A (Vo=2.5V) ViN=5V, =100 to 120Hz, lo=0.1A
Overcurrent Protection Starting Is1 1.1 ‘ ‘ 1.1 ‘ A
Current't [ Conditions ViN=3.3V ViN=5V
Control Voltage (Output ON)2 Ve, H 2 2 v
Control Voltage (Output OFF) Ve, IL 0.8 0.8
Vo Ic, IH 40 40
Terminal | 210! CUrrent QURUtON) | 1651 iions Vo=2v Vo=2v A
Ic, IL -5 | 0 -5 0
Control Current (Output OFF) [Conditions Voov Vozov uA

*1: Is1 is specified at the 5% drop point of output voltage Vo under the condition of Output Voltage parameter.
*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*3: Refer to the Dropout Voltage parameter.

*4: VIN (max) and lo (max) are restricted by the relation Pp = (Vin - Vo) x lo. Please calculate these values referring to the Copper laminate area vs. Power dissipation data.
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HElectrical Characteristics 2 (High Input Voltage Type)

SI-3000KD Series

Ratings
Parameter Symbol SI-3010KD (Variable type) SI-3050KD Unit
min. typ. max. min. typ. max.
Input Voltage VIN 2.4 275 N 15%
Output Voltage Vo (VabJ) 0.98 1.00 1.02 4.90 5.00 5.10 v
(Reference Voltage Vaos for SI-3010KD) | Conditions Vin=7V, lo=10mA ViN=7V, lo=10mA
AVouine \ \ 30 \ \ 30
Line Regulation Conditions |o=V1mt‘)TnGAt(z\/101=\i%V) Vin=6 to 11V, lo=10mA mv
AVoLoAD ‘ ‘ 75 ‘ ‘ 75
Load Regulation N Vin=7V, mv
9 Conditions 1020 10 1A (\/o:SV) ViN=7V, lo=0 to 1A
Vorr | | 03 | | 03
| Conditions 10=0.5A (Vo=5V) 10=0.5A
Dropout Voltage ‘ ‘ 0.6 ‘ ‘ 06 Y
| Conditions lo=1A (Vo=5V) lo=1A
la \ \ 600 \ \ 600
Quiescent Circuit Current Conditions VIN=7V, lo=0A, Vc=2V VIN=7V, lo=0A, HA
R2=10kQ Ve=2V
o lq (OFF) 1 1
Cireuit Current at Output OFF | Conditions | VIN=7V, Vc=0V | | VIN=7V, V=0V | HA
Temperature Coefficient of AVO/ATa ‘ +0.5 ‘ +0.5 ‘ mv/°C
Output Voltage \Conditions Ti=0 to 100°C (Vo=5V) Ti=0 to 100°C
Rees | 75 | 75 |
Ripple Rejection Conditions VIN=T7V, VIN=7V, dB
f=100 to 120Hz, lo=0.1A (Vo=5V) f=100 to 120Hz, lo=0.1A
Overcurrent Protection Starting Current'® Ist 11 ‘ ‘ 141 | A
K ‘ Conditions ViN=7V Vin=7V
Control Voltage (Output ON)™3 Ve, H 2.0 2.0 v
Control Voltage (Output OFF)3 Ve, IL 0.8 0.8
Ve Ic, IH 40 40
Terminal Cortniere(Gupeton) ‘Conditions Ve=2V Vc=2V HA
Ic, IL -5 | 0 | -5 \ 0 \
Control Current (Output OFF) ‘ Conditions VooV VooV HA
Input Overvoltage Shutdown Vovp 33 ‘ ‘ 26 ‘ ‘ v
Voltage | Conditions lo=10mA lo=10mA

*1: Refer to the Dropout Voltage parameter.
*2: Is1 is specified at the 5% drop point of output voltage Vo under the condition of Output Voltage parameter.
*3: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*4: SI-3010KD, SI-3050KD, cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
*5: VIN (max) and lo (max) are restricted by the relation Pp = (VI - Vo) X lo. Please calculate these values referring to the Copper laminate area vs. Power dissipation data as shown

hereinafter.

BExternal Dimensions (T0263-5)

(Unit : mm)

Case temperature
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~ o
3
ZE\ 3 05) K
b e
1.5 Dp:*0? <)
o
& :
&
o
Mk
)
[t
g2l {1 {110l °
g™
(1 710 25) (1 .710.25)
1 2 3 4 5
0902
@) ., NER)
2-R0.3
10.0"%

10.0°

102

(8.0)
(4.4)
s02
45" e Ol -
3-R0.3 '1—3'7 =
= =] [
@) (2xR0.45) R
HE
CIE
P
@) 010" g 1
e
A N R
go Ly {4_. 75 4202
i &R0
@ /‘ e‘gl %
S (RO3) st oroee <
R
0.8
(1‘7:025) (1.7t025)

Pin Assignment
@ Ve

@ VN

)

® Vo

® Sense

(ADJ for SI-3010KD/3012KD)

Plastic Mold Package Type

Flammability: UL94V-0

Product Mass: Approx. 1.48g

(3) GND (Common to the rear side of product)
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1-1-4 Linear Regulator ICs

EBlock Diagram

@SI1-3010KD/SI-3012KD

"o

(JDVO

@SI-3033KD/SI-3050KD

VINé}

/l 4) Vo

ve(d —(5)ADJ ve(d Sense
TSD TSD
REF REF
7;{?)GND GND
HTypical Connection Diagram
@SI1-3033KD/SI-3050KD @SI1-3010KD/SI-3012KD
*o *
K‘ D1 y D12
VIN Vo VIN Vo
2 4 2 4
+ +
sense|
CIN Ve GND 5 CIN Ve GND ADJ
R 1 3 — 3 5
77 7l7 77 7l7

CiN: Input capacitor (22 uF or larger)
Co: Output capacitor

*1: SI-3012KD/3033KD (22 uF or larger)

SI-3010KD/3050KD/ (47 uF or larger)
If a low ESR capacitor is used, oscillation may occur.

*2: D1: Reverse bias protection diode
and output.

(Sanken SJPL-H2 is recommended.)
This diode is not required at Vo < 3.3V.

Co has to be a low ESR capacitor such as a ceramic capacitor.
When using the electrolytic capacitor, oscillation may occur at a low temperature.

This diode is required for protection against reverse biasing between the input

R1, R2: Output voltage setting resistors

The output voltage can be set by connecting R1 and R2 as shown
above.

The recommended value for R2 is 10Q (24kQ for SI-3012KD).

R1=(Vo—Vapy)+(Vaps/R2)

*3: For SI-3010KD, insert R3 in case of setting Vo to Vo < 1.5V.
The recommended value for R3 is 10kQ.

HReference Data

Copper Laminate Area (on Glass-Epoxy Board) vs.

Thermal Resistance (from Junction to Ambient Temperature) (Typical Value)

55
-ES AN
g % 50 - » Ahigher heat radiation effect can be achieved by enlarging the copper laminate
g When Lising Glass-Epoxy Board of 40 x 40 mm area connected to the inner frame to which a monolithic ICs is mounted.
N
tg® « Obtaining the junction temperature
E % 20 Measure the case temperature Tc with a thermocouple, etc. Then, substitute
oc \ this value in the following formula to obtain the junction temperature.
S8 —
55 % — Ti=Pox 6j-c + Tc (6jc=FCW) Po= (Vin-Vo)-lou
SE

30() 200 400 600 800 1000 1200 1400 1600 1800

Copper Laminate Area (mm?)
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1-1-4 Linear Regulator ICs

S RO o] M RS MESTYeXY Surface-Mount, Low Current Consumption, Low Dropout Voltage

BFeatures HAbsolute Maximum Ratings (Ta=25°C)
 Low input voltage (1.3V) and low output Parameter Symbol Ratings Unit
voltage (1.0V) DC Input Voltage Vin 10 \
« Compact surface-mount package (SOP8) DG (=t Ve Ve 10 v
Output Control Terminal Voltage Ve ViN \Y
» Low dropout voltage: VoiF < 0.3V (at lo = 1.5A) DC Output Current o 15 A
« Built-in overcurrent, input-overvoltage and Power Dissipation Po'! 1.1 w
thermal protection circuits Junction Temperature T —30to +125 °C
s . Lo (e] ting Ambient Te t T —30 to +100 °C
« Built-in ON/OFF function (OFF state circuit [ AT IS * or .
t: 1A max.) Storage Temperature Tstg —30to +125 C
current: 14 : Thermal Resistance (Junction to Lead (Pin 8)) 6-L) 36 °C/W
« Compatible with low ESR capacitors Thermal Resistance (Junction to Ambient Air) 0(-a)! 100 °C/W
*1: When mounted on glass-epoxy board of 40 x 40mm (copper laminate area 100%).
HEApplications
» On-board local power supply
« For stabilization of the secondary-side output voltage of switching power supplies
BRecommended Operating Conditions
Ratings .
Parameter Symbol SI-3010LLSL Unit
Input Voltage VIN 1.4103.6™ Y
Bias Voltage VB 3.3t055 \
Output Current lo 0to1.5™ A
Operating Ambient Temperature Top —20to +85"" °C

*1: VI (max) and lo (max) are restricted by the relation Pp = (VIN - Vo) x lo.

MElectrical Characteristics

(Ta=25°C, Vc=2V, ViN=1.8V, VB=3.3V, Vo=1.

5V, unless otherwise specified)

Ratings
Parameter Symbol SI-3010LLSL Unit
min. typ. max.
Reference Voltage Vaby 0.980 1.000 1.020 v
‘ Conditions lo=10mA
T — AVoLINE ‘ 10 mv
et [ Conditions ViN=1.7 10 2.5V, lo=10mA
YR AVoLoAD ‘ 30 mv
gt [Conditions ViN=1.8V, 0=0 o 1.5A
o~ VoIF ‘ 0.3 v
CEVEIEEE ‘ Conditions lo=1.0A
Quiescent Circuit Current l ‘ 500 800 uA
| Conditions I0=0A, Re=10kQ '
L lq (OFF) 1
Circuit Current at Output OFF ‘ Conditions ‘ VooV uA
Temperature Coefficient of AVO/ATa ‘ +0.2 mv/°C
Output Voltage | Conditions Tj=0 to 100°C
Overcurrent Protection Starting Ist 1.6 ‘ A
Current” ‘ Conditions ViN=1.8V, VB=3.3V
Control Voltage (Output ON) Ve, IH 2 \Y%
Control Voltage (Output OFF) Ve, IL 0.8 \"
Ve I, IH 50
Terminal SR G (e ‘ Conditions Ve=2.7V HA
Control Current (Output OFF) o, IL 10 uA
y [ Conditions Vo=0.4V :

*1: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = overcurrent protection starting current, lo = 10 mA.
*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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SI-3000LLSL Series
BExternal Dimensions (SOP8) (Unit : mm)
54204 Pin Assignment
127 0151 @ Vo
ﬁr‘—ﬂa‘ | 0.4=01 4105} ! @ ADJ
ﬁ ﬁ | 5 ® Ve
8 7 6 5 I @ Ve
. ® GND
%) % ® GND
) . ® VN
% % < Plastic Mold Package Type
.| |.0.995max. .M\o Flammability: UL94V-0
=fe Product Mass: Approx. 0.1g
0.4:01 3
HTypical Connection Diagram/Block Diagram
CiN, Cs: Input and bias capacitors (Approx. 0.1 to 10uF)
Required when the input line contains inductance or when the
Y wiring is long.
7 0 Ri Co: Output capacitor (47uF or larger)
L SI-3010LLSL is designed to use a low ESR capacitor (such as
O ? a ceramic capacitor) for the output capacitor. The recom-
VB3 mended ESR value for an output capacitor is 500mQ or less
i Isb (at room temperature).
L - b R1, R2: Output voltage setting resistors
CBv @ The output voltage can be set by connecting R1 and R2 as
¢ shown at left.
Dpen:OFF The recommended value for R2 is 10kQ.
High: ON R1= (Vo-Vapy) / (Vaos/R2)
Css: Soft start capacitor
The rising time of the output voltage can be set by connecting
Css between Vout and ADJ.
HReference Data
Copper Laminate Area - Power Dissipation
1.2 1
| % Ta=25°C
4 L] |
T
< 08 B il Ta=50°C
S — //,..
o e
a 06
a || 4Tas0c
0.4 e —
I
0.2
0
10 100 1000
Copper Laminate Area (mm?)
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1-1-4 Linear Regulator ICs

SIER D 74D BTV AT Surface-Mount, Low Dropout Voltage

HFeatures HAbsolute Maximum Ratings (Tas25°C)
« Compact surface-mount package (TO263-5) Parameter Symbol Ratings Unit
« Output current: 3.0A DC Input Voltage VN 10 \%

Output Control Terminal Voltage Ve 6 \
» Low dropout voltage: VoiF < 0.6V (at lo = 3.0A) DC Output Current o 30 A
« Low circuit current at output OFF: Ig (OFF) < 1uA Power Dissipation Pp® 3 w
« Built-in overcurrent and thermal protection Sunclionilemperatlie T —3010 +125 ¢
circuits Operating Ambient Temperature Top —30to +85 °C
Storage Temperature Tstg —40to +125 °C

Thermal Resistance (Junction to Ambient Air) Oj-a 33.3 °C/W

HMApplications Thermal Resistance (Junction to Case) Oj-c 3 °C/W

» Secondary stabilized power supply (local
power supply)
BHRecommended Operating Conditions
Parameter Symbol Ratings Unit Remarks
Input Voltage ViN 2t06’" \Y

Output Current lo 0to3 A

Operating Ambient Temperature Top (a) —20 to +85 °C

Operating Junction Temperature Top ) —20 to +100 °C

Output Voltage Variable Range Voaby 12t05 \ Only for SI-3011ZD. Refer to the block diagram.

*1: VIN (max) and lo (max) are restricted by the relation Pp = (VIN - Vo) x lo.
*2: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower (SI-3011ZD).
*3: When mounted on glass-epoxy board of 40 x 40mm (copper laminate area 100%).

MElectrical Characteristics

(Ta=25°C, Vc=2V, unless otherwise specified)

Ratings
Parameter Symbol SI-3011ZD (Variable type) SI-3033ZD Unit
min. typ. max. min. typ. max.
Output Voltage Vo (VabJ) 1.078 1.100 1.122 3.234 3.300 3.366 v
(Reference Voltage Vaou for S1-3011ZD)| | Conditions Vin=Vo+1V, lo=10mA ViN=5V, lo=10mA
Line Regulation AVOUN‘E. ‘ ‘ 10 ‘ ‘ 10 mV
‘ Conditions ViN=3.3 to 5V, lo=10mA (Vo=2.5V) ViN=4.5t0 5.5V, lo=10mA
Load Regulation AVororo ‘ ‘ 40 ‘ ‘ 40 mvV
‘ Conditions ViN=3.3V, lo=0 to 3A (Vo=2.5V) ViN=5V, lo=0 to 3A
Dropout Voltage VD‘F‘ - ‘ ‘ 0.6 ‘ ‘ 0.6 \
| Conditions l0=3A (Vo=2.5V) lo=3A
Quiescent Circuit Current la — ‘ ! ‘ 5 ‘ ! ‘ 1.5 mA
‘ Conditions ViN=Vo+1V, lo=0A, Vc=2V VIN=5V, lo=0A, Vc=2V
Circuit Current at Output OFF la (OFF) ‘ ‘ ! ‘ ‘ ! uA
‘ Conditions ViN=Vo+1V, Vc=0V VIN=5V, Vc=0V
Temperature Coefficient AVO/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ o
mV/°C
of Output Voltage | Conditions Ti=0 to 100°C Ti=0to 100°C
Ripple Rejection RREJ‘ - 60 ‘ 60 dB
‘ Conditions ViN=Vo+1V, =100 to 120Hz, lo=0.1A ViN=5V, f=100 to 120Hz, lo=0.1A
Overcurrent Protection Starting Current™ ‘ Is1 3.2 ‘ ‘ 3.2 A
4 Conditions Vin=Vo+1V ViN=5V
Control Voltage (Output ON)"3 Ve, IH 2 2 v
Control Violtage (Output OFF)3 Ve, IL 0.8 0.8
Ve Control Current(Output ON) I, IH 100 100 WA
Terminal | Conditions Ve=2.7V Ve=2.7V '
Control Current(Output OFF) le, IL -5 0 -5 0 WA
[ Conditions V=0V V=0V '

*1: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.
*2: Is1 is specified at the —5% drop point of output voltage Vo under the condition of Output Voltage parameter.
*3: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

*4: These products cannot be used for the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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BExternal Dimensions (TO263-5)

i

SI-3033ZD

(Unit : mm)
Case temperature
measurement point 1002
sl o (8.0)
Sj U 5 " )
I i sr0s sl ﬁ] : .
N 2 e [
915 Dp:*2 3| () M) |
N gy
N S :, oy ” Pin Assignment
‘ o ® Ve
| pAN=T 2
| H ER 5 ?[ H EN (3 GND (Common to the rear side of product)
< s ‘%)ow - @ Vo
o a— o™ (5 Sense
(179%) 0 (1705 7%
Ty T (ADJ for SI-3011ZD)
) as 3
Plastic Mold Package Type
B0 Flammability: UL94V-0
100°0% Product Mass: Approx. 1.48g
EBlock Diagram
S1-3011ZD
VwNJZ\ o CiN: Input capacitor (Approx. 10uF)

Co: Output capacitor (47uF or larger)
The output voltage may oscillate if a low ESR type capacitor
(such as a ceramic capacitor) is used for the output capacitor in
the SI-3000ZD Series.

R1, R2: Output voltage setting resistors
The output voltage can be set by connecting R1 and R2 as shown

The recommended value for R2 is 10kQ or 11kQ.

R1= (Vo—Vaby) / (VAaDs/R2)
*:Insert R3 in case of setting Vo to Vo < 1.8V. The recommended
value for R3 is 10kQ.

HMReference Data

Copper Laminate Area (on Glass-Epoxy Board) vs.
Thermal Resistance (from Junction to Ambient Temperature) (Typical Value)

55
SIS \
3
s g 50 \
g' ; \ When Using Glass-Epoxy Board of 40 x 40 mm
.4
[N
= o 45
58 N
s \
£4 4
e
5§
2 E 35 —
€2 —
S F

30

0 200 400 600 800 1000 1200 1400 1600

Copper Laminate Area (mm?)

1800

Tj=Ppx0j-c+Tc

«» A higher heat radiation effect can be achieved by enlarging the copper laminate
area connected to the inner frame to which a monolithic IC is mounted.

+ Obtaining the junction temperature
Measure GND terminal temperature Tc with a thermocouple, etc. Then substitute
this value in the following formula to obtain the junction temperature.

Pp= (ViN-Vo)elout
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1-1-4 Linear Regulator ICs

SB[ (ST EY Low Current Consumption, Low Dropout Voltage

HFeatures HAbsolute Maximum Ratings (Taz25°C)
» Compact full-mold package (equivalent to i
P P ge (eq Parameter Symbol bistings Unit Remarks
TO220) SI-3010KF
« Output current: 1.0A DC Input Voltage VIN 35" \Y
Output Control Terminal Voltage Ve VIN Y
» Low dropout voltage: VoiF < 0.5V (at lo = 1.0A) DC Output Current o 10 A
« High ripple rejection: 75dB 5 e Po1 16.6 w With infinite heatsink
ower Dissipation " - "
« Low circuit current at output OFF: Iq (OFF) = : PD.Z 1.72 W Without heatsink, stand-alone operation
1uA Junction Temperature Tj —40 to +125 °C
u
! Storage Temperature Tstg —40to +125 °C
« Built-in overcurrent and thermal protection Operating Ambient Temperature Top 40 to +100 °c
circuits Thermal Resistance (Junction to Case) 0j-c 6.0 °C/W
Thermal Resistance (Junction to Ambient Air) Oj-a 58 °C/W Without heatsink, stand-alone operation
IAppIications *1: Abuilt-in input-overvoltage-protection circuit shuts down the output voltage at the Input Overvoltage Shutdown Voltage
. of the electrical characteristics.
« Secondary stabilized power supply (local
power supply)
BRecommended Operating Conditions
Ratings _
Parameter Symbol S1-3010KF Unit
Input Voltage Range ViN 24210 2771 \Y
Output Current Range lo O0to1.07 A
Output Voltage Variable Range VoADJ 1.1t0 16 \
Operating Ambient Temperature Top —30to +85 °C
Operating Junction Temperature T —20 to +100 °C
*1: VN (max) and lo (max) are restricted by the relationship Pp (max) = (VIN - Vo) x lo = 16.6W.
*2: Refer to the Dropout Voltage parameter.
HElectrical Characteristics
Ratings
Parameter Symbol SI-3010KF Unit
min. typ. max.
Vapy 0.98 1.00 1.02
Reference Voltage Conditions ViN=7V, 10=0.01A, Vv
Vc=2V, Vo=5A
AVOLINE ‘ ‘ 30
Line Regulation Conditions Vin=6 to 15V, 10=0.01A, mV
Ve=2V, Vo=5A
AVoLoAD ‘ ‘ 75
Load Regulation Conditions Vin=7V, lo=0 to 1A, Vc=2V, mV
Vo=5A
VoiF ‘ ‘ 0.3
| Conditions lo=0.5A, Vc=2V, Vo=5V
Dropout Voltage ‘ ‘ os v
| Conditions lo=1.0A, Vc=2V, Vo=5V
) o lq | | 600
Quiescent Circuit Current ‘Conditions V=7V, 10=0A, Vom2V HA
la (OFF 1
Circuit Current at Output OFF ‘qC(ondit?ons ‘ VeV Vosov ‘ HA
N AVo/ATa \ 0.5 \
Temperature Coefficient of V=7V, 1020.01A. Vos2V. mV/°C
Conditi PSR
Output Voltage onditions Tj=0 to 100°C, Vo=2.5V
RREJ ‘ 75 ‘
Ripple Rejection Conditions ViN=7V, l0=0.1A, Vc=2V, dB
=100 to 120Hz, Vo=5V
Overcurrent Protection Starting Is1 1.1 ‘ ‘ A
Current® | Conditions ViN=7V, Ve=2V
. Ve, H 2 | |
Control Voltage (Output ON)*4 ‘ Conditions V7V \
Control Voltage (Output OFF vo. L | | 08 v
Vo ontolVoltage (QuIputOFF) | [ Gonditions V=7V
Terminal Ic, IH | | 40 N
Control Current (Output ON) ‘Conditions V=7V, Vom2V M
le, IL -5
Control Current (Output OFF) ‘Conditions ‘ VIN=7V0VC=OV ‘ HA
Input Overvoltage Shutdown Vovp 33 ‘ ‘ v
Voltage | Conditions 10=0.01A

*3: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = overcurrent protection starting current, lo = 10 mA.
*4: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*5: SI-3000KFE cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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SI-3000KF Series

EBlock Diagram HTa-Pp Characteristics

SI-3010KF
20

B ‘ ‘ ‘ Silicone Grease:
T i [ With Infinite Heatsink | G746 (Shin-Etsu Chemical)
VIN @

F Heatsink: Aluminum

a

| 200x200x2mm (2.3°C/W)

Ve

1-100x100x2mm (5.2°C/W)™N

L 75x75x2mm (7.6°CIWIN \

Power Dissipation Pp (W)
o

L 1/

5 &N

B Withput Heglsink \

e e e GER T ol ‘ - —
-30 20 O 20 40 60 80 100

Ambient Temperature Ta (°C)

ETypical Connection Diagram

@®SI-3010KF
. D1
N
VIN Vo -
2 4 R1 \
+ +
oz
Ve GND AD Load

CIN 5 o
il b (B e oh
77 I

“W\—

CiN: Input capacitor (22uF or larger) R1, R2: Output voltage setting resistors

Co: Output capacitor (47uF or larger) The output voltage can be adjusted by connecting R1 and R2 as shown
If a low ESR capacitor (such as a ceramic capacitor) is used above.

for the output capacitor, oscillation may occur. The recommended value for R2 is 10kQ.
R1=(Vo—VapJ)+(Vaps/R2)

*1. D1: Reverse bias protection diode

This diode is required for protection against reverse

biasing between the input and output.

(Sanken RU2Z is recommended.)

*2:Insert R3 in case of setting Vo to Vo < 1.5V.
The recommended value for R3 is 10kQ.

BExternal Dimensions (TO220F-5)

(Unit : mm)
4.2%2
10_0t0.2 o g_stN
° i
N A— —
2 )
& 0] 'Y g
<ty L
{ } R s
%‘z Pin Assignment
©|
7 & @ Ve
s @ VN
+0.1
‘ @ ‘ e ? GND
IVIIBLNII 13 4 Vout
NN Logss T ® ADJ
HEHBHERLAL
[HURORON 08532 al | ] g .
J U | © Plastic Mold Package Type
: 0.45'%2 | ‘ Flammability: UL 94V-0
‘ Product Mass: Approx. 2.3 g
3.9%07 4.3
8'21£.7 )
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1-1-4 Linear Regulator ICs

SIEI[1[1)74 ST XY 5-Terminal, Low Dropout Voltage

EFeatures HAbsolute Maximum Ratings (Ta=25°C)
» Compact full-mold package (equivalent to Parameter Symbol Ratings Unit
TO220) DC Input Voltage ViN'! 10 \%
« Output current: 3.0A Output Control Terminal Voltage Ve 6 \
DC Output Current lo"! 3.0 A
» Low dropout voltage: VoiF < 0.7V (at lo = 3.0A) o Diecioa Pos 20 (With infinite heatsink) w
« Low circuit current at output OFF: Iq (OFF) = 1uA R Pp2 1.5 (Without heatsink, stand-alone operation) W
« Built-in overcurrent and thermal protection circuits JunCt'oAn Tempe,ramre Ti —3010 +125 c
Operating Ambient Temperature Top —30 to +100 °C
Storage Temperature Tstg —30to +125 °C
HMApplications Thermal Resistance (Junction to Case) Ojc 5.0 °C/W
« Secondary stabilized power supply (local Thermal Resistance (Junction to Ambient Air) Oj-a 66.7 (Without heatsink, stand-alone operation) °C/W
power supply)
BRecommended Operating Conditions
Parameter Symbol Ratings Unit
Input Voltage ViN 2t06’" \Y
Output Current lo 0to3 A
Operating Ambient Temperature Top (@) —20 to +85 °C
Operating Junction Temperature Top () —20 to +100 °C
Output Voltage Variable Range VoabJ 12t05 \
*1: VI (max) and lo (max) are restricted by the relationship Po = (Vin - Vo) x lo.
*2: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.
.EIeCt”caI CharaCterIStlcs (Ta=25°C, Vc = 2V, unless otherwise specified)
Parameter Symbol SI-3011ZF Unit
min. typ. max.
VabJ 1.078 1.100 1.122
Reference Voltage — v
| Conditions Vin=Vo+1V, lo=10mA
Line Regulation AVoune ‘ ‘ 10 mV
| Conditions ViN=3.3 to 5V, lo=10mA (Vo=2.5V)
Load Regulation AVoLoro ‘ ‘ 40 mV
‘ Conditions ViN=3.3V, lo=0 to 3A (Vo=2.5V)
Dropout Voltage Vor ‘ ‘ 07 \
| Conditions l0=3A (Vo=2.5V)
Quiescent Circuit Current la ‘ L ‘ 5 mA
| Conditions Vin=Vo+1V, I0=0A, Ve=2V
Circuit Current at Output OFF la (OFF) ‘ ‘ ! LA
| Conditions ViN=Vo+1V, Ve=0V
Temperature Coefficient AVO/ATa ‘ +0.3 ‘ mV/eC
of Output Voltage | Conditions Ti=0 to 100°C
Ripple Rejection Reey ‘ 60 ‘ dB
| Conditions Vin=Vo+1V, =100 to 120Hz, 10=0.1A
Overcurrent Protection Starting Current™ ‘ Is1 32 ‘ ‘ A
4 Conditions Vin=Vo+1V
Control Voltage (Output ON)™3 Ve, IH 2 v
Control Voltage (Output OFF)"3 Ve, IL 0.8
Ve Control Current(Output ON) I, IH 100 A
Terminal | Conditions Ve=2.7V 3
Control Current(Output OFF) lc, IL -5 0 A
| Conditions Vo=0V

*1: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.

*2: Is1 is specified at the 5% drop point of output voltage Vo under the Output Voltage parameter conditions.

*3: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*4: These products cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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SI-3000ZF Series

BExternal Dimensions (TO220F-5) (Unit

:mm)

1002 gi i
T ] g N
& o] 'Y o
{Jbi N T Pin Assignment
i @® Ve
9 - @ VN
= ® GND
£ ‘._.&‘ @ Vo
st 5
13l ® ADJ
T ‘ z Plastic Mold Package Type
§| } L & Flammability: UL94V-0
045282 || | Product Mass: Approx. 2.3g
3,907 L43)
8.2i07

HTypical Connection Diagram/Block Diagram

Cin: Input capacitor (Approx. 10uF)
SI-3011ZF . o ; ) ) L
This capacitor is required when the input line contains induc-
‘V\NJZ\

tance or when the wiring is long.
L B Co: Output capacitor (47uF or higher)
717 CiN
Ve

The output voltage may oscillate if a low ESR type capacitor

(such as a ceramic capacitor) is used for the output capacitor
in SI-3000ZF.

R1, R2: Output voltage setting resistors
The output voltage can be set by connecting R1 and R2 as
shown at left.
The recommended value for R2 is 10kQ or 11kQ.

R1= (Vo-VabJ) / (Vaps/R2)

*: Insert R3 in case of setting Vo to Vo < 1.8V. The recom-
mended value for R3 is 10kQ.

HTa-Ppo Characteristics

25

With Silicone Grease
Heatsink: Aluminum

With Infinite Heatsink

N
=)

a

|£200x200x2mm (2.3°C/W)

[ 100x100x2mm (5.2°C/W)
75x75x2mm (7.6°C/W)

=)

Power Dissipation Po (W)

o

Without heatsink \
o [ ——
=30 0 25 50 75 10
Ambient Temperature Ta (°C)

0
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I 1-2 Motor Driver ICs

Selection Guide

2-Phase Stepper Motor Unipolar Driver ICs

— Output Current (A) Motor Supply
Excitation Method 10 15 2.0 3.0 Voltage (V) Package Remarks Page
SLA7022MU | SLA7029M to 46 ZIP15Pin with Fin
2-Phase Excitation 96
SMA7022MU | SMA7029M to 46 ZIP15Pin
SLA7027MU | SLA7024M SLA7026M to 46 ZIP18Pin with Fin 98
SLA7070MR  |SLA7071MR | SLA7072MR | SLA7073MR to 46 ZIP23Pin with Fin Built-in sequencer, Current sensing resistors
2-Phase/1-2 Phase
Excitation SLA7070MPR |SLA7071MPR | SLA7072MPR | SLA7073MPR to 46 ZIP23Pin with Fin Built-in sequencer, Current sensing resistors, Protection circuit 100
SLA7070MPRT|SLA7071MPRT | SLA7072MPRT | SLA7073MPRT | to 46 ZIP23Pin with Fin Built-in sequencer, Current sensing resistors, Protection circuit , Thermal protection circuit
SLA7080MPR |SLA7081MPR | SLA7082MPR | SLA7083MPR to 46 ZIP23Pin with Fin Built-in Current sensing resistors, Protection circuit, Thermal protection circuit | 102
2W1-2 Phase Excitati o
1 Step Su;;zn xcitation STA7130MPR |STA7131MPR | STA7132MPR to 46 ZIP18Pin Built-in sequencer, Current sensing resistors, Protection circuit, Thermal protection circuit | 104
SI-7321M to 46 Surface-Mount 44Pin Built-in sequencer, Protection circuit 106
4W 1-2 Phase Excitation |SLA7075MR |SLA7076MR | SLA7077MR | SLA7078MR to 46 ZIP23Pin with Fin Built-in sequencer, Current sensing resistors
2 e Sl SLA7075MPR |SLA7076MPR | SLA7077MPR |SLA7078MPR | to 46 | ZIP23Pin with Fin Built-in sequencer, Current sensing resistors, Protection circuit | 108
SLA7075MPRT| SLA7076MPRT | SLA7077MPRT | SLA7078MPRT to 46 ZIP23Pin with Fin Built-in sequencer, Current sensing resistors, Protection circuit, Thermal protection circuit
5-Phase Stepper Motor Driver ICs
Excitation Method Part Number Power Supply Voltage(V) Package Remarks Page
New Pentagon Drive SI-7510 to 44 DIP30Pin SLA5073+SLA5074 for Outputs 110
Brush DC Motor Driver ICs
A
Part Number i @uient () Power Supply Voltage (V) Package Remarks Page
Average Maximum
STAB940M 4.0 8.0(tw<100uS) 10to 44 ZIP18Pin Single Full Bridge 112
Low Voltage 3-Phase Brushless DC Motor Driver ICs
Part Number Output Current (A) Power Supply Voltage(V) Package Remarks Page
SPI-6631M 3.0 131033 HSOP16Pin Predrive+Power 14
SI-6633M 4.0 10to 38 QFN36 1-chip 116
SI-6633C - 10to 38 QFN36 Controller 118
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1-2 Motor Driver ICs

High Voltage 3-Phase Brushless Motor Driver ICs

Maximum| f Function*!
Part Number | Input ot Me_"n RDEY Package RS Main Application Page
Voltage|Current|  Switch | VCE(sat) Type  |33V,5V|UVLO| OCP | OCL | TD | TSD | FO |3Shunt|Boot Di| STP | Reg
SX68001MH | 250V [2.0A [MOSFET | 1.5Q(max) | SOP_27Pin |Surface-mount] O O @] O — O O — O - O
SX68002MH 500V 1.5A | MOSFET | 4.0Q(max) | SOP_27Pin |Surface-mount] O O O O - ©) O - ©) - O Fan motor 120
SX68003MH 2.5A |MOSFET | 2.4Q(max) | SOP_27Pin |Surface-mount] O O O O — O O — O - O
SMAB821MH | 250V | 2.0A [MOSFET | 1.5Q(max) | SIP_24Pin | FullMold | O @] - - O - O - @) - O
SMAG822MH 1.5A | MOSFET | 4.0Q(max) | SIP_24Pin | FullMold | O O - — O - O — O — O Fan motor 122
SMA6823MH 2.5A [MOSFET | 2.4Q(max) | SIP_24Pin | FullMold | O O - - O — O - O - O
SMA6862MZ 1.5A |MOSFET | 4.0Q(max) | SIP_24Pin | FullMold | — @] O O - O O - O - -
SMA6863MZ MOSFET | 2.4Q(max) | SIP_24Pin | FullMold | — O @] @] - O O - O - - Fan motor 124
SMAB865MZ | 500V | 2.5A [MOSFET | 1.7Q(max) | SIP_24Pin | FullMold | — @] O O - @] O - O - -
SLA6868MZ MOSFET | 2.4Q(max) | SIP_24Pin | With Fin - O O O — O O — O - —
Fan motor, pump 126
SLA6870MZ 3.0A |[MOSFET | 1.7Q(max) | SIP_24Pin | With Fin | — @] O O - O O - @) - -
SIM6811M 2.0A |MOSFET | 4.0Q(max) | DIP_40Pin | FullMold | O @) O O — O O O O - —
Fan motor
SIM6812M 2.5A |MOSFET | 2.4Q(max) | DIP_40Pin | FullMold | O O O O - O O O O - - 128
SIM6822M A IGBT 1.75V(typ) | DIP_40Pin | FullMold | O O O O — O O O O - — Fan motor, pump
SIM6827M*2 IGBT 1.75V(typ) | DIP_40Pin | FullMold | O O O @] — @] O O @] - —  |Refrigerator compressor
. Air-conditioner compressor,
SCM1241M | | 10A| IGBT | 1.7V(typ) | DIP_33Pin | Full Mold OO0 | O | =1 =100 |0 | 0O | O | = |Washingmachine
SCM1243MF 15A | IGBT | 1.7V(typ) | DIP33Pin | WithFin | O | O | O | — | = | O | O | O | O | O | — |yaepeionecomeresser
SCM1245MF 20A | IGBT 1.7V(typ) | DIP_33Pin | WithFin | O O O — — O O O O O —  |Air-conditioner compressor| 130
SCM1246MF 30A | IGBT 1.7V(typ) | DIP_33Pin | WithFin | O O @] - - O O O O O — | Air-conditioner compressor
SCM1248M  |500V | 5A |MOSFET | 0.8Q(max) | DIP_33Pin | FullMold | O O O - — O O O O O —  |Refrigerator compressor
*1:3.3V,5V 3.3V and 5V input levels are supported
Under voltage lockout protection
.. Over current protection
Overcurrent limiting
... Thermal detection
... Thermal shutdown
.. Fault output
3 shunt support
Boot_Di .... Built-in bootstrap diode
STP. .. Shoot through prevention
Built-in regulator output
*2: SIM6827M is the low noise version of SIM6822M.
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Application Note

B Setup Precautions

1-2 Motor Driver ICs

B Handling Precautions

@®Recommended mounting torque
0.588 to 0.784 [N°m](6.0 to 8.0 [kgfecm])
@®Recommended silicone grease
Shin-Etsu Chemical Co., Ltd.: G746
Momentive Performance Materials Inc.: YG-6260
Dow Corning Toray Silicone Co., Ltd.: SC102
Please select proper silicone grease carefully since the oil in some
grease products may penetrate the device and result in an extremely
short device life.

When using the following products that use C-MOS circuits for input

terminals, observe the following.

SLA707xMR, MPR, MPRT

SLA708xMPR

SLAB800M Series

SMA6800M Series

STA713xM

STA6940M

SPI-6631M

SCM1200M Series

SX68000M Series

SI-66xx Series

SIM6800M Series

@Carefully control the humidity of the room to prevent the buildup of static
electricity. Since static electricity is particularly a problem during the
winter, be sure to take sufficient precautions.
Take care to make sure that static electricity is not applied to the IC
during wiring and assembly. Take precautions such as shorting the
terminals of the printed circuit board to ensure that they are at the same
electrical potential.
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

BAbsolute Maximum Ratings

SLA7022MU/SLA7029M/SMA7022MU/SMA7029M PRI EL-N STl Exile]y

(Ta=25°C)
Ratings
e Symbol g ) 700oMU | SLA7029M | SMA7022MU | SMA7029M I
Motor Supply Voltage Vee 46 \
FET Drain-Source Voltage Vbss 100 \"
Control Supply Voltage Vs 46 \"
TTL Input Voltage Vin 7 \"
Reference Voltage Vrer 2 Vv
Output Current lo 1 | 15 1 | 15 A
Power Dissioati Pos 4.5 (Without Heatsink) 4.0 (Without Heatsink) w
ower Lissipation Pos 35 (To=25°C) 28 (To=25°C) W
Channel Temperature Ten +150 °C
Storage Temperature Tsig —40 to +150 °C
HElectrical Characteristics \
(Ta=25°C)
Ratings
Parameter Symbol SLA7022MU SLA7029M SMA7022MU SMA7029M Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Is 10 15 10 15 10 15 10 15
Control Supply Current A
PRy [Condition Vs=44V V=44V V=44V V=44V m
Control Supply Voltage Vs 10 24 44 10 24 44 10 24 44 10 24 44 v
FET DrainS Vol Voss 100 100 100 100 v
rain-Source Voltage | [¢ongiton Vs=44V, loss=250uA Vs=44V, Ioss=2501A Vs=44V, loss=250uA Vs=44V, Ioss=2504A
FET ON Vot Vos | | o085 | o6 | | o085 | | os v
i [Condition o=1A, Vo=14V o=1A, Vs=14V o=1A, Vs=14V o=1A, Vs=14V
FET Drain Leakage Current fose ‘ ‘ 4 ‘ ‘ 4 ‘ ‘ 4 ‘ ‘ 4 mA
“ ‘Condition Voss=100V, Vs=44V Voss=100V, Vs=44V Voss=100V, Vs=44V Voss=100V, Vs=44V
= FET Diode Forward Vol Vso | | 12 | R | | 12 | IEE v
5 lode Forward Vollage | [¢ongiton lo=1A lb=1A lb=1A Io=1A
o
3 I 40 40 40 40
15 A
g L (0 @ ; ‘Condi!ion Vin=2.4V, Vs=44V Vin=2.4V, Vs=44V Vin=2.4V, Vs=44V Vin=2.4V, Vs=44V w
npu urren
9 e | | o8 | o8 | | -os8 | | o8 A
| Condition Vi=0.4V, Vs=44V Vi=0.4V, Vs=44V Vi=0.4V, Vs=44V Vi=0.4V, Vs=44V
Vin 2| \ 2| \ 2| \ 2| \
TR A | Condition lo=1A lo=1A lo=1A Io=1A v
nput Voltage (Active Hig
Vi \ | o8 \ | o8 \ | o8 \ | o8
‘Condi!ion Vpss=100V Voss=100V Voss=100V Vpss=100V
v 2] ] I z ] I
i ‘ Condition Voss=100V Voss=100V Voss=100V Voss=100V
TTL Input Voltage (Active Low) Vi ‘ ‘ 08 ‘ 08 ‘ ‘ 08 ‘ ‘ 08 \
L g 3 3 g
| Condition lo=1A lo=1A lo=1A Io=1A
3 T | o5 | | 05 | | 05 | | 05 |
z" ‘Condi!ion Vs=24V, [b=0.8A Vs=24V, lb=1A Vs=24V, 1b=0.8A Vs=24V, lb=1A
[}
g T | 07 | | 07 | | 07 | | 07 ]
Sl
g | Swiching Time [Condition V=24V, Io=0.8A V=24V, b=1A Vs=24V, 10=0.8A V=24V, Io=1A "
S T | o1 ] | o1 | | o1 | | o1 |
< [Condition Vs=24V, I0=0.8A Vs=24V, lb=1A Vs=24V, 10=0.8A Vs=24V, lo=1A
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SLA7022MU/SLA7029M/SMA7022MU/SMA7029M

Hinternal Block Diagram

6

@Lf

<l

7]

o
7

1,6, 10, 15pin
Description of pins

Excitation input signal

Active H Active L
1pin OUTA OUT A
6pin OUT A OUT A
10pin ouTB OUTB
15pin OUT B ouTB

HTypical Connection Diagram (Recommended component values)

Vcc (46V max)
o

- Tda
: J - [ T3
1 |C11 |C2

Rsa REFA REFB Rss
9

Excitation signal time chart
2-phase excitation

clock 0 1 2 & 0 1
INa H H L L H H
INs L H H L L H

1-2 phase excitation

clock| 0|1 |2|3[|4|5|6|7|0|1|2]|3
INN [H/H|H|H|L|L|L|L|H|H|H|H
tda | L|L|L|{H|L|L|L|H|L|L|L|H
INse |L|L|H|{H/H|/H|L|L|L|L|H|H
tde |L(H|L|L|L|H|L|L|L|H|L]|L

®tdA and tdB are signals before the inverter

stage.
! iOpen 1 :510Q C1 : 330 to 500pF
A AW”QC‘W r2 :100Q (VR) C2 : 330 to 500pF
T : 13 : 47kQ C3 : 2200pF
[ 4 : 47kQ C4 : 2200pF
A tee 15 :2.4kQ Rs : 1.8Q typ (7022MU)
16 :2.4kQ (1=2W) 10 typ (7029M)
HExternal Dimensions (ZIP15 with Fin [SLA15Pin] /ZIP15[SMA15Pin]) (Unit:mm)
SLA7022MU/SLA7029M SMA7022MU/SMA7029M
\ 16.402 T_' | 1.7:01 02
. \ | %ﬁ | a0z 2502
g 45 o 8 E Lol , H i S
WE N 0o HY e Crarno ] © | ==
L ELL B AiEng 9090909090‘?@[065% i o] |] 557
w02 2,204 e %7
0658 | L1s28? pLisl e P—— ‘(*79 -3
4:07 14xP2.0304228.4208 7506 4207 P2.03:01x14=28.42
14xP2.03+07=28.42=10 P2.03:0 ‘m:zuz‘
31,302 313402
[‘W i 123 - 15
123 - - - 15 123 - S5 123 o
Forming No. No.853 Forming No. No.855 Forming No. No.1054 Forming No. No.1055
Product Mass : Approx.6g Product Mass : Approx.4g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SN YA P4 IV YO PZA TSI W YA V1] I 2-Phase/1-2 Phase Excitation

HAbsolute Maximum Ratings

(Ta=25°C)
Parameter Symbol bistings Unit
SLA7027MU | SLA7024M | SLA7026M
Motor Supply Voltage Vee 46 \
FET Drain-Source Voltage Voss 100 \
Control Supply Voltage Vs 46 \
Input Voltage Vin 7 \
Reference Voltage Vrer 2 \
Output Current lo 1 ‘ 1.5 ‘ 3 A
o Por 4.5 (Without Heatsink) W
Power Dissipation Pos 35 (To=25°C) W
Channel Temperature Ten +150 °C
Storage Temperature Tstg —40 to +150 °C
HElectrical Characteristics
Ratings
Parameter Symbol SLA7027MU SLA7024M SLA7026M Unit
min. typ. max. min. typ. max. min. typ. max.
Control Supply Current ls_ - 10 i 10 5 10 i mA
‘ Condition Vs=44V Vs=44V Vs=44V
Control Supply Voltage Vs 10 24 44 10 24 44 10 24 44 Vv
) Voss 100 100 100
IF=T BE-SEs ValiEge [ Condition V=44V, I5ss=250uA Vs=44V, Ioss=250uA V=44V, Ioss=250uA v
Vos | | o085 | 0.6 | | o8
FET ON Voktage | Condition lo=1A, Vs=14V o=1A, Vs=14V o=3A, Vs=14V v
, Ioss \ | 4 \ 4 | | 4
, | FET Drain Leakage Current | ™6 onition Voss=100V, Vs=44V Voss=100V, Vs=44V Voss=100V, Vs=44V mA
% | FET Diode Forward Voliage Vo | [ 12 | [ | [ 29 v
5 | Condition lb=1A lo=1A o=3A
8 I | | 40 \ | a0 | | 40
£ | Condition Vi=2.4V, Vs=44V Vi=2.4V, Vs=44V Vin=2.4V, Vs=44V uh
8 TTL Input Current " ‘ ‘ 08 ‘ 08 ‘ ‘ 08
| Condition Vii=0.4V, Vs=44V Vii=0.4V, Vs=44V Vii=0.4V, Vs=44V mA
Vi 2 | | 2] 2 | \
TTL Input Voltage ‘ Condition lo=1A lb=1A Ib=3A
(Active High) Vi | | o8 \ | o8 | | os v
| Condition Voss=100V Voss=100V Voss=100V
z ] | e ] | z ] |
TTL Input Voltage ‘ Condition Voss=100V Voss=100V Voss=100V
(Active Low) Vi | |  os | | os | HEE v
| Condition lb=1A lb=1A Io=3A
2 T | o5 ] | o5 ] | o5 |
3 | Condition Vs=24V, Ib=0.8A Vs=24V, Io=1A Vs=24V, lo=1A
A P T | o7 ] | o7 ] | 07 ]
£ | Switching Time | Condition Vs=24V, I0=0.8A Vs=24V, Io=1A V=24V, lo=1A e
E T | o1 ] | o1 ] | o1 ]
< [ Condition Vs=24V, b=0.8A Vs=24V, Io=1A Vs=24V, lo=1A
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SLA7027MU/SLA7024M/SLA7026M

Hinternal Block Diagram

8 1 (6 5“( (7 12m m17 16“’: 18 1
z0 Oz 2 2 z0 Oz
T T 1, 8, 11, 18pin
Treo Treo] Description of pins
— — Ex.cnanon input s.lgnal
L<]j Lan ] vt LDJ Active H Active L
Pin 1 OUTa OUTa
il TP 5 —
L in8 OUTx OUTa
T 1 Pin 11 OUTs OuUTs
J} l Pin 18 OUTs OUTs
g 50 EO mi im OE Og E
9 4 2 T3 1T 43 15 10
HTypical Connection Diagram (Recommended component values)
Active High Excitation signal time chart
Voo (46V max) 2-phase excitation
clock 0 1 2 & 0 1 - 510Q
INa | H L L H H L r2 - 100Q (VR)
INA L H H L L H r3 : 47kQ
b (5V) N 47kQ
Z/sn Vss OUTA O‘UTAOUTE é)‘UTB lNB H H L L H H r . 2 4kg
R [ INs | L | L | H | H | L L ooy
) SLA7024M  ls o B e 2.4kQ
Tor 7026M B fiane C1 : 470pF
' Tas 7027MU INe ——o INe 1 2 . .
o e O TR -2 phase excitation C2 : 470pF
114 ;‘“"E“.ZEFimfg ?%jis cock] ol 1]2]al4]5]6l7]0]1]2]3 83 ;gggggi
| INA [H|H|L|LJLILILIH/HH[LL Rs - 19 typ (7024M)
INA [ L|L|L|H|H[H[L|LlL|[L|[L]H (1102W) 0 68Q typ (7026M)
INs [L|H|H|H|L|L|L|L|[L|H|H[H 1.8Q typ (7027MU)
INe |L|LJL|JL|L|H/H/H|L]LJL|L
Active Low Excitation signal time chart
2-phase excitation
Vec (46V max)
R clock 0 1 2 & 0 1 - 510Q
INA L H H L L H r2 :100Q (VR)
T INA H L L H H L r3 : 47kQ
ra : 47kQ
b (5V) 7] 12 1] 18l 1 INB L L H H L L 5 2.4kQ
" " " Vsa Vse OUTa OUTA OUTs OU?:AL)WA |N§ H H L L H H e 24kQ
I ) P . C1  470pF
. — ™ 2007my Mo ow 1-2 phase excitation C2 : 470pF
I P cock | 0] 1]2]3]4]5|6|7|0]1]2]3 Cs : 2200pF
R 9 4 10 A\iI'_[wf. IN LILIAlAlAIAIHI LI LT LR A Ca :2200pF
. A Rs : 1Q typ (7024M)
Rs INN |HIH{H|L|L|L|{H|{H|H|H|H| L (1t02W) g 68Q typ (7026M)
’” INe |H/L|L|L|H/H/H/H/H/LIL|L 1.8Q typ (7027MU)
N |H/H|H|H|[H|L|L|L|H|H|H]H
HExternal Dimensions (ZIP18 with Fin [SLA18Pin]) (Unit : mm)
a1:02
$3.2:015 $3.2:015<3.8  4.8:02
Eﬂm
HHE pazo: .2
2o ] ENED
3 - e
(T ness |, 51 TR 35
= 06583 1583 2200 %58
065:8% |, 128 J 3257&?‘? e [~ 82
17xP1.68=04=28.56*! 17xP1.68:04=28.56*"
31.3:02
123 . . . ... 18
Forming No. No.871 Forming No. No.872
Product Mass : Approx.6g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

¢ For new designs, use SLA707xMPRT.

HFeatures

« Lineup of built-in current sense resistor and

built-in protection circuit-type

« Power supply voltages, VBs: 46 V (max), 10 to

44 V normal operating range

« Logic supply voltages, Vob: 3.0 to 5.5 V
* Maximum output currents: 1 A, 1.5 A, 2 A, and

3A

« Built-in sequencer

« Self-excitation PWM current control with fixed

off-time

« Synchronous PWM chopping function

prevents motor noise in Hold mode

« Sleep mode for reducing the IC input current

in stand-by state

« ZIP type 23-pin molded package (SLA

package)

SO0 CAU ROV N AT T N TR M MG 2-Phase/1-2 Phase Excitation Support, Built-in Sequencer

BAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Remarks

Motor Supply Voltage Vm 46 \

Driver Supply Voltage Ves 46

Logic Supply Voltage Voo 6 \

Output Current lo *1 A Mode F

Logic Input Voltage Vin —0.3 to Voo+0.3 \

REF Input Voltage VRer —0.3 to Voo+0.3 \%

Sense Voltage Vrs +2 \ Excluding tw<1us

Power Dissipation PD 4.7 W When Ta=25°C
17 When Te = 25°C

Junction Temperature Ti +150 °C

Operating Ambient Temperature Ta —20 to +85 °C

Storage Temperature Tsg —30 to +150 °C

*1: Output current value may be limited for the SLA7070MR, MPR, MPRT (1.0 A), SLA7071MR, MPR, MPRT (1.5 A),
SLA7072MR, MPR, MPRT (2.0 A), and SA7073MR, MPR, MPRT (3.0 A), depending on the duty ratio, ambient

temperature, and heating conditions.

Be sure that junction temperature of Tj is not exceeded under any circumstances.

HRecommended Operating Conditions

Parameter Symbol - Raing Unit Remarks
min. max.
Motor Supply Voltage Vm 44 Y,
Driver Supply Voltage Ves 10 44 \
Logic Supply Voltage Vop 3.0 55 V| The Vop surge voltage should be 0.5 V or lower
Case Temperature Tc 90 °C  |Temperature at Pin-12 Lead (without heatsink)
HElectrical Characteristics
Ratings . e
Parameter Symbol - ng Unit Conditions
min. typ. max.
. IBB 15 mA In operation
IETD Sl G IBBS 100 uA Sleep 1 and Sleep 2 modes
Logic Supply Current Ibp 5 mA
Output MOSFET Breakdown Voltage V(BR)DSS 100 \ VBB=44V, Ip=1mA
0.7 0.85 SLA7070M, Io=1.0A
Output MOSFET ON Resistance Roson) 045 0.6 Q SLA7071M, Io=1.5A
0.25 0.4 SLA7072M, Ib=2.0A
0.18 0.24 SLA7073M, 1b=3.0A
0.85 11 SLA7070M, Io=1.0A
Output MOSFET Diode Forward Voltage VF 1.0 1.25 Vv SLA7071M, Ip=1.5A
0.95 1.2 SLA7072M, Ib=2.0A
0.95 21 SLA7073M, 1b=3.0A
Maximum Clock Frequency Fclock 250 kHz When Clock Duty = 50%
: Vi 0.25VDD
Logic Input Voltage
i g ViH 0.75VDD v
Logic Input Current :'L uA
IH *
0.04 0.3 SLA7070M, within the current setting range
Vhee 0.04 0.45 SLA7071M, within the current setting range
REF Input Voltage 0.04 0.4 \ SLA7072M, within the current setting range
0.04 0.45 SLA7073M, within the current setting range
VREFS 2 VDD Output OFF (Sleep 1)
REF Input Current IREF =10 uA
Sense Voltage VSENSE VREF \ When step reference current ratio is 100%
Sleep-Enable Recovery Time Tse 100 uS Sleep1&Sleep2
Switching Time teon 2.0 uS Clock — Out ON
tooft 1.5 uS Clock — Out OFF
0.296 0.305 0.314 SLA7070M, tolerance of 3%
S BesErms Rs 0.296 0.305 0.314 Q SLA7071M, tolerance of 3%
0.199 0.205 0.211 SLA7072M, tolerance of +3%
0.150 0.155 0.160 SLA7073M, tolerance of +3%
Overcurrent Sense Voltage Vocp 0.65 0.7 0.75 \ SLA7070xMPR, MPRT, when motor coil shorts out
2.3 SLA7070MPR, MPRT/7071MPR, MPRT
Overcurrent Sense Current locp 3.5 A SLA7072MPR, MPRT
4.6 SLA7073MPR, MPRT
Thermal Protection Temperature Tisd 140 °C SLA707xMPRT, Rear of case (at the saturation temperature)
Flag Output Voltage VFlagL 1.25 v SLA707xMPR, MPRT, IFlagL=1.25mA
VFlagH 1.25-VDD SLA707xMPR, MPRT, IFlagH=—1.25mA
Flag Output Current IFizgl 125 mA SLA707xMPR, MPRT
|FiagH -1.25
Step Reference Current Ratio ModeF 100 %
Mode8 70.7 %
PWM Minimum ON Time ton(min) 3.2 us
PWM OFF Time toff 12 us

* The direction in which current flows out of the device is regarded as negative.
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SLA7070MR, MPR, MPRT/7071MR, MPR, MPRT/7072MR, MPR, MPRT/7073MR, MPR, MPRT

Hinternal Block Diagram HPin Assignment
Pin No. Symbol Function
1 OutA Phase A output
o 2
H 3 -
s 8 TEZczz= § g § < a OutA/ Phase A output
7777777777 § o . 8°53rs=58 &
MT 15 18] 6] 7[ 8] 9[16[10 15T " 5) SenseA Phase A current sense
l 6 N.C. N.C.
MIC J Reg 7 M1
8 M2 Excitation mode/Sleep 2 setting input
Pre- Sequencer DPre-
Driver | | & ] river 9 M3
L Sleep Cirouit 10 Clock Step Clock input
‘ ‘ | Protect 11 Ves Driver supply (motor supply)
‘ ‘ 12 Gnd Device GND
DAo 13 Ref/Sleep1 Control current mode/Sleep 1 setting input
Synchro 14 Voo Logic supply
SenseA PWM Control PWM SenseB 15 Reset Internal logic reset input
0sC Contrel Control pars 16 CW/CCW Normal/reverse control input
71/7 17 Sync PWM control signal input
18 Flag" Protection circuit monitor output™!
7] 19 SenseB Phase B current sense
2? OutB/ Phase B current output
22
23 OutB Phase B current output
The protect circuit is deleted and the flag pin is N.C. for SLA7070MR, 7071MR, 7072MR, and 7073MR. *1: N.C. pin for SLA7070MR, 7071MR, 7072MR, and 7073MR.
HTypical Connection Diagram BExternal Dimensions (ZIP23 with Fin[SLA23Pin])
Vs=10V to 44V 31%02
24402 48102
16.4*02 47101
Gate burr
f 93290151 3.8
& &= O
Vce=3.0V to 5.5V OutB outd $3.0:015 .
[ o 3 Lo 15 :
ot - g o ¢ 2452
Micro- SLA7070M Series 4+@1)
computer (2-phase/1-2 phase Y w7
o excitation) 3
+0.2 R B
0.6537 a L ossz
Ref/Sleept 22x P1.27%05 = 27.94* R
SenseA Gnd SenseB 4,507
31,3102 (Measured at the tip)
rZ B (ncludi -
ncluding the resin burr)
One-point
Gnd
Logio Gnd Power Gnd Forming No. No.2151
Product Mass : Approx.6g

* There is no Flag pin (Pin-18) for SLA7070MR, 7071MR, 7072MR, and 7073MR.
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

HEFeatures

* Lineup of built-in current sense resistor

and built-in protection circuit-type

» Power supply voltages, VBB: 46 V (max),

10 to 44 V normal operating range

* Logic supply voltages, VDD: 3.0t0 5.5V
» Maximum output current lo: 1A, 1.5A, 2A,

and 3A

+ Self-excitation PWM current control with

fixed off time

» Synchronous PWM chopping function
prevents motor noise in Hold mode

+ Sleep mode for reducing the IC input
current in stand-by state

+ ZIP type 23-pin molded package (SLA

package)

BAbsolute Maximum Ratings

SINAVAV DI ST AR RIS A AN T RN 28  2-Phase/1-2-Phase Excitation

(Ta=25°C)
Parameter Symbol Ratings Unit Conditions

Motor Supply Voltage Vm 46 \
Driver Supply Voltage VBB 46 \
Logic Supply Voltage Vob 6 "
Output Current lo *1 A
Logic Input Voltage VIN —0.3 to Vop+0.3 \
REF Input Voltage VREF —0.3 to Vop+0.3 \
Sense Voltage VRs +2 ) Excluding tw<1us
Power Dissipation Po 47 w When Ta = 25°C

17 When Tc = 25°C
Junction Temperature Tj +150 °C
Operating Ambient Temperature Ta —20 to +85 °C
Storage Temperature Tstg —30 to +150 °C

*1:

Output current value may be limited for the SLA7080MPR(1.0A), SLA7081MPR(1.5A), SLA7082MPR(2.0A),

SLA7083MPR(3.0A), depending on the duty ratio, ambient temperature, and heating conditions.
Do not exceed junction temperature of Tj under any circumstances.

BRecommended Operating Conditions

Parameter Symbol - REHIEE Unit Conditions
min. max.
Motor Supply Voltage Vm 44 "
Driver Supply Voltage Ves 10 44 \
Logic Supply Voltage Vob 3.0 55 Vv The Vb surge voltage should be 0.5V or lower.
0.3 When controlling the current for SLA7080M
REF Input Voltage VREF 0.04 0.45 Vv When controlling the current for SLA7081M/SLA7083M
0.4 When controlling the current for SLA7082M
Case Temperature Tc 90 °C Rear center (without Fin)
-EIeCt”caI Characterlstlcs (Vop=5V, VBB=24V, Ta=25°C, unless otherwise specified)
Ratings
Parameter Symbol " g Unit Conditions
min. typ. max.
. IeB 15 mA In operation
Ml Sl Gl fses 100 WA Sleep Mode
Logic Supply Current Iop 5 mA
Output MOSFET Breakdown Voltage V(BR)DSS 100 \ VBB=44V, Ip=1mA
0.7 0.85 SLA7080M, Ip=1.0A
. 0.45 0.6 SLA7081M, Ip=1.5A
Output MOSFET ON Resistance Rbs(on) 025 0.4 Q SLA7082M. Ip=2.0A
0.18 0.24 SLA7083M, Ip=3.0A
0.85 11 SLA7080M, Ip=1.0A
. 1.0 1.25 SLA7081M, Ip=1.5A
Output MOSFET Diode Forward Voltage VF 0.95 12 \ SLA7082M, I0=2.0A
0.95 2.1 SLA7083M, Ip=3.0A
Maximum Clock Frequency Fclk 250 kHz When Duty = 50%
. Vi 0.25Vop
Logic Input Voltage Vin 0.75Vo0 \
Logic Input Current ::: uA
0.04 0.3 SLA7080M
Ve 0.04 0.45 SLA7081M
REF Input Voltage 0.04 0.4 \" SLA7082M
0.04 0.45 SLA7083M
VREFS 2.0 Vop Sleep (“Iess”, “output: OFF”)
REF Input Current IREF +10 uA
Sense Voltage VSENSE VRer-0.03 VREF VRer+0.03 \
0.296 0.305 0.314 Including the resistance due to the product configuration (about 5 mQ) for SLA7080M
S e Rs 0.296 0.305 0.314 Q Including the resistance due to the product configuration (about 5 mQ) for SLA7081M
0.199 0.205 0.211 Including the resistance due to the product configuration (about 5 mQ) for SLA7082M
0.150 0.155 0.160 Including the resistance due to the product configuration (about 5 mQ) for SLA7083M
PWM Minimum ON Time ton(min) 3.2 s B_SEL: Low
(blanking time) 5.2 a B_SEL: High
PWM OFF Time toff 13 us
Sleep-Enable Recovery Time Tse 100 uS Sleep
Switching Time tcon 15 uS Phase IN — Out ON
9 tcoff 1.0 uS Phase IN — Out OFF
Overcurrent Sense Voltage Vocp 0.65 0.7 0.75 \ When the motor coil shorts out
Overcurrent Sense Current 23 SLA7080MPR/7081MPR
Vocp+Rs locp 35 A SLA7082MPR
P 45 SLA7083MPR
Blank time for load open topp 1.5 2.0 25 uS
Thermal Protection Temperature Titsd 140 °C Rear of case (at the saturation temperature)
VFlagL 1.25 IFlagL= 1.25mA
A Quifpi VliEge VFiagH T.25Vo0 v IFlaghi=—1.25mA
IFlagL 1.25
Flag Output Current TFagr T mA

*The direction in which current flows out of the device is regarded as negative.
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Hinternal Block Diagram

SLA7080MPR/7081MPR/7082MPR/7083MPR

HPin Assignment

®
= W
22g¢ N < olglee
: g 88 8§ & Pzz3zs 8l 8l & B
RaRa TYTIIYY T O .
mic J rer ]
Reg.
ga Pre— Pre— E;%
éE‘ | Driver Logic Block Driver | Ez:
Protect | 1 Protect
H
. Com || Synchro [ | 5 y
SenseAQ) PWM Control PWM s SenseB
Control Control
Rs 0sC 17— —| osc Re

Sync

Gnd Gnd1 Gnd2

HTypical Connection Diagram

Pin No.| Symbol Function
; OutA | Phase A output
i JOutA | Phase A output
5 | Sense A | Phase A current sense
6 B_SEL | Blanking time switching input
7 INA L
8 NA Phase A switching input
9 INB T
10 7INB Phase B switching input
11 Vs | Driver supply (motor supply)
12 Gnd | Device GND
13 | Ref/Sleep| Control current/Sleep setting input
14 Voo | Logic supply
15 Gnd1 | Gnd1
16 | Gnd2 |Gnd2
17 Sync | PWM synct ynct switching input
18 Flag | Protection circuit monitor output
19 | Sense B | Phase B current sense
72? JOutB | Phase B output
22
23 OutB |Phase B output

Vee=3.0Vt05.5V

Vs=10V t0 44V

Ry

CB X

Sleep <
Q f P
»

A
VW
~

INA

INB

INB

Micro-

Sync

computer,

etc.

A
Wy

AN
Wy
Wy

A
WV

AAA

Wy

A

SLA708xMPR

OutB  OutB

+

Logic Gn

d

One-poit Gnd

Power Gnd

HExternal Dimensions (ZIP23 with Fin [SLA23Pin])

(Unit : mm)

22xP1.27%05=27.94*

31t02
24,402 032107538
16-4i0.2
L E o
o 1= -
E
AN
3

0.65:83

31.3%02

(Including the resin burr)

Forming No.

i 2_45tD 2
2 (Measured at the root)
o
=
|
-3
[Reena}— P
=
& | . 0858
<
4_510.7
(Measured at the tip)
No.2151

Product Mass : Approx.6g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SYVAVA RIS TAA RN M 270 KAV 14 38 2-Phase to 2W 1-2 Phase Excitation Support, Built-in Sequencer

HFeatures BEAbsolute Maximum Ratings (Ta=25°C)
: tmlﬁl:g Olf‘oti:i(ltt;i)nnccuill:tr:eri]tt tse';se resistor and Parameter Symbol Ratings Unit Remarks
u P uittyp Motor Supply Voltage Vm 46 \
+ Power supply voltages, Ves: 46 V (max), 10 to Driver Supply Voltage Ves 46
44 V normal operating range Output Current o 4 A Mode F
» Maximum output currents: 1A, 1.5A, and 2 A Logic Input Voltage Vi 031046 IV
* Supporting the clock-input-method micro-step REF Input Voltage Vrer -0.3t0 +6 \Y
drive (built-in sequencer) Sense Voltage Vs +0.5 \Y% Excluding tw<1us
« Self-excitation PWM current control with fixed L 35 When Ta = 25°C
off time Power Dissipation PD 125 W When To = 25°C
+ Synchronous PWM chppping function Junction Temperature T +150 °C
prevents motor noise in Hold mode Operating Ambient Temperature Ta —20 to +80 °C
» Sleep mode for reducing the IC input current Storage Temperature Teg —30 to +150 °C

in stand-by state

 ZIP type 18-pin molded package (STA
package)

*1: Output current value may be limited for the STA7130MPR (1.0 A), 7131MPR (1.5 A), and 7132MPR (2.0 A),
depending on the duty ratio, ambient temperature, and heating conditions.
Do not exceed junction temperature of Tj under any circumstances.

BRecommended Operating Conditions

Parameter Symbol ating Unit Remarks
min max.
Motor Supply Voltage Vm 44 \Y;
Driver Supply Voltage Ves 10 44 \
Case Temperature Tc 85 °C |Temperature at Pin-10 Lead (without Fin)
HMElectrical Characteristics (Vop=5V, Vee=24V, Ta=25°C, unless otherwise specified)
Parameter Symbol - fietings) Unit Conditions
min. typ. max.
. les 10 mA In operation
A A [EES 3 mA Sleep 1 and Sleep 2 modes
Output MOSFET Breakdown Voltage V(@Rr)pSs 100 \
0.7 0.85 STA7130MPR
Output MOSFET ON Resistance Ros(on) 0.25 0.4 Q STA7131MPR
0.18 0.24 STA7132MPR
0.85 1.1 STA7130MPR
Output MOSFET Diode Forward Voltage VF 0.95 1.2 \ STA7131MPR
0.95 2.1 STA7132MPR
Maximum Clock Frequency Fclock 250 kHz When Clock Duty = 50%
. Vi 0.7
Logic Input Voltage Vi 23 \
. I +10
Logic Input Current i 0 HA
REF Input Voltage Ve 0 0.9 v
VREFs 2.0 55 Output OFF (Sleep 1)
REF Input Current IRer +10 uA
Sense Voltage VsENSE VREF/3-0.03 VREF/3 VREF/3+0.03 \4 When step reference current ratio is 100%
Sleep-Enable Recovery Time Tse 100 us Sleep1&Sleep2
Switching Time teon 1.4 us Clock — Out ON
teoff 0.7 us Clock — Out OFF
0.305 STA7130MPR
Sense Resistance Rs 0.205 Q STA7131MPR
0.155 STA7132MPR
Overcurrent Sense Voltage Vocp 0.65 0.7 0.75 Vv When motor coil shorts out
2.3 STA7130MPR
Sggi‘g;e”' Sense Current locp 35 A STA7131MPR
4.5 STA7132MPR
Thermal Protection Temperature Ttsd 125 °C Rear of case (at the saturation temperature)
Logic Output Voltage VioL 0.8 Vv ILoL =5mA
Logic Output Current ILoL 5 mA VioL =0.8V
ModeF 100 %
ModeE 98.1 %
ModeC 92.4 %
. ModeA 83.1 %
Step Reference Current Ratio Modes 707 % VREF=0.1V to 0.9V
Mode6 55.5 %
Mode4 38.2 %
Mode2 19.5 %
PWM Minimum ON Time ton(min) 1.5 us
toff1 11.5 us Mode 8 to F
PWM OFF Time toff2 8.5 S Mode 4 to 6
toff3 7 us Mode 2

*The direction in which current flows out of the device is regarded as negative.

104 ] Ics




Hinternal Block Diagram

STA7130MPR/7131MPR/7132MPR

HPin Assignment

Pre- Se

L Driver | |

&
Sleep Circuit

equencer

SenseA
Control

Synchro
PWM Control PWM

|

Control

e

14

10

SenseB

Sy

nc  Gnd

HTypical Connection Diagram

Pin No. Symbol Function

1 OutA Phase A output

2 OutA/ Phase A output

3 SenseA Phase A current sense

4 Mo 2 phase excitation state output monitor output
5) M1 o o

6 M2 Excitation mode setting input

7 Sleep2 Sleep 2 setting input

8 Clock Step Clock input

9 Ves Driver supply (motor supply)

10 Gnd Device GND

11 Ref/Sleep1 Control current mode/Sleep 1 setting input
12 Reset Internal logic reset input

13 CW/CCW Normal/reverse control input
14 Sync PWM control signal input
15 Flag Coil open/shorted detection output
16 SenseB Phase B current sense
17 OutB/ Phase B output
18 OutB Phase B output

HExternal Dimensions (ZIP18 with Fin [STA18Pin])

(Unit : mm)
V=10V to 44V 25.25+0.3 4+0.2
o 0
Vop=3.0V 1055V . d) d) 2 9
z i (=] fel
¢ I IS I 1.3:0.1
1o ‘ (Measured at the root)
|
g —~R-end />
< S
7130MPR Series & on
@ —fos50
Q| 2.54:0.5
17XP1.27+0.5=21.59+1 (Measured at the tip)
(Measured at the tip)
e 25.55 (Including the resin burr)
C1.520.5
bR BB B85 A f |
ol 00 0 Ul
Forming No. No.434
Product Mass : Approx.6g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

1BV AN I 2-Phase to 4W 1-2 Phase Excitation Support, Built-in Sequencer

HFeatures

« Power supply voltages, VBB: 46 V (max), 10
to 44 V normal operating range

« Logic supply voltages, VDD: 3.0t0 5.5 V

* Output Current lo: 1.5A

« Clock input method (built-in sequencer)

« Self-excitation PWM current control with fixed

off time

« Synchronous PWM chopping function

prevents motor noise in Hold mode
« Sleep mode for reducing the IC input current

in stand-by state

« Selectable blanking time (1.8 us or 3.6 us)
« Selectable clock input edge (POS or POS/

NEG)

 Selectable protection availability

* 44-pin surface-mount

HAbsolute Maximum Ratings

(Ta=25°C)

Parameter Symbol Ratings Unit Conditions
Motor Supply Voltage Vm 46 \Y
Driver Supply Voltage Ve 46 \
Logic Supply Voltage VoD 6 \
Output Current lo 1.5 A Current ratio: Mode F
Logic Input Voltage VIN —0.3 to Vop+0.3 \Y
REF Input Voltage VREF —0.3 to Vop+0.3 \
Sense Voltage VRs +2 \ Excluding tw<1us
Power Dissipation Po 3.5 W When Ta = 25°C
Junction Temperature Tj +150 T
Operating Ambient Temperature Ta —20 to +80 T
Storage Temperature Tstg —30 to +150 C

*: Output current value may be limited, depending on the duty ratio, ambient temperature, and heating

conditions.

Do not exceed junction temperature of Tj under any circumstances.

BRecommended Operating Conditions

Parameter Symbol - REHIEE Unit Conditions
min. max.
Motor Supply Voltage Vm 44 "
Driver Supply Voltage Ves 10 44 \
Logic Supply Voltage Vop 3.3 5.5 Vv The Vob surge voltage should be 0.5V or lower.
1.0 When not using protection
VREF 0.04 "
ST AL 0.5 When using protection
Case Temperature Tc 85 C Temperature at the center of the package
.EIeCt”caI Characterlstlcs (Vop=5V, VBB=24V, Ta=25°C, unless otherwise specified)
Ratings
Parameter Symbol - g Unit Conditions
min. typ. max.
: Ies 15 mA In operation
Driver Supply Current 585 700 A Sieep Mode
Logic Supply Current Iop 5 mA
Output MOSFET Breakdown Voltage V(BR)DSS 100 \ VeB=44V, Ip=1mA
Output MOSFET ON Resistance Rbs(on) 0.25 0.4 Q Ip=1.5A
Output MOSFET Diode Forward Voltage VF 0.95 1.2 \ IF=1.5A
Maximum Clock Frequency Fclk 250 kHz When Duty = 50%
. Vi 0.25Vbp
Logic Input Voltage Vi 0.75Vo0 \"
Logic Input Current ::: uA
v 0.04 1.5 When not using protection
REF Input Voltage REF 0.04 0.6 \ When using protection
VREFS 2 Vbp Sleep1 Mode
REF Input Current IREF =10 uA VRer=0 to Vop
. VioL 1.25 \ lLoL=1.25mA
LoE] QUi VEliEge VioH Vop-1.25 \ ILoH=—1.25mA
. ILoL 1.25 mA
Logic Output Current TLon 55 mA
Sense Voltage VSENSE 0.2 \ VRer=0.2V, Mode F
Overcurrent Sense Voltage Vocp 0.65 0.7 0.75 \ against Vsence
Mode F 100 %
Mode E 98.1 %
Mode D 95.7 %
Mode C 92.4 %
Mode B 88.2 %
Mode A 83.1 %
: Mode 9 773 %
Step Reference Current Ratio Mode 8 707 % VREF=0.04V to 1.5V
Mode 7 63.4 %
Mode 6 55.5 %
Mode 5 4741 %
Mode 4 38.2 %
Mode 3 29.0 %
Mode 2 19.5 %
Mode 1 9.8 %
Sleep-Enable Recovery Time Tse 100 uS Sleep1&Sleep2
Lo . 2.0 uS Clock — Out ON
Switching Time tpdon1 15 s Clock = Out OFF
- . . 1.8 us B_SEL: L
PWM Minimum ON Time ton(min) 36 us B SEL:H
toff1 13 us Mode8 to F
PWM OFF Time toff2 9.5 us Mode4 to 7
toff3 75 us Model to 3
Blank time for load open topp 1.5 2 2.5 us Starts when the PWM is turned off.

The direction in which current flows out of the device is regarded as negative.
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Hinternal Block Diagram

SI-7321M

]
& Q
=2
o o o| o B 2,0 m S o> o
EE 5 %e g s 8 sz RmMm=zz =z g 5 92 &
> > =l » 2 % S = m o L LK N == x & il @ W ®©
J ) { O O—
32] 33 30) 6 2]
MIC |,
Pre= Sequencer P'?e_
Driver & Driver
Sleep Circuit
Protect | Protect
| |
DAC—| DAC >
N L=
+ Synchro +
Gory Control ome
—|— PWM PWM =
Control Control
4 4

R:
R:

HTypical Connection Diagram

HPin Assignment

0.10+0.05

0.22+0.05

[ofo12 @ |

_ Pin No. Symbol Function
Aallyadz)) 1 OuvA Phase A output
2 Out/A Phase A output
. . 3 N.C. No connection
4 RsA Connection terminal for phase A sense resistor
5 G/A Phase A MOSFET gate
* * 6 Gndi Device Gnd1
7 E_SEL Edge selection input
Ao 8 P_SEL Protection use selection input
Vee=3.0V~ 55V OutA OutA vBg OutB  OutB 9 Sync PWM control signal input
- _T_C1 VDD (44) (1) (22)  (23) 10 CW/CCW Normal/reverse control input
[ ]_(:1'£'_—'\I_< = 1 Reset Internal logic reset input
Reset OutA(41 12 Clock Step clock input
- Clock OutAWX 13 M1
CW/CCW OutB(19 14 M2 Excitation mode/Sleep 2 setting input
M1 OutB(26 15 M3
M2 - 16 B_SEL Blanking time selection input
Micro- M3 17 Gnd1 Device Gnd1
Somptar Syne SI=ioziM O/A 18 G/B Phase B MOSFET gate
G/B - - -
E_SEL . 19 RsB Connection terminal for phase B sense resistor
P_SEL 20 N.C. No connection
B.SEL 21 Out /B Phase B output
Mo 22 Out /B Phase B output
Flag 23 OutB Phase B output
Ref/Sleep1 < ™ 24 OutB Phase B output
FEFE S b S SOO 25 N.C. No connection
GG CCRELELEEE & CE @ 26 RsB Connection terminal for phase B sense resistor
L 27 GB Phase B MOSFET gate
2Ein 28 Gnd1 Device Gndf
c2
T RsA RsB 29 Gnd2 Device Gnd2
. 30 Flag Protection circuit monitor output
_ 31 Mo 2-phase excitation state monitor output
Logic Gnd One-point Gnd Power Gnd 32 VDD Logic supply
33 Ref/Sleep1 Control current mode/Sleep 1 setting input
- - . 34 Gnd3 Device Gnd3
HExternal Dimensions (HSOP44) (Unit : mm) = NE. No comnaction
36 VBB Driver supply (motor supply)
37 N.C. No connection
38 Gnd4 Device Gnd4
39 Gnd1 Device Gnd1
40 GA Phase A MOSFET gate
4 RsA Connection terminal for phase A sense resistor
42 N.C. No connection
43 Out A Phase A output
44 Out A Phase A output
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

¢ For new designs, use SLA707xMPRT.

HFeatures

* Lineup of built-in current sense resistor and

built-in protection circuit-type

» Power supply voltages, VBs: 46 V (max), 10 to

44 V normal operating range

* Logic supply voltages, Vop: 3.0 to 5.5 V
» Maximum output currents: 1 A, 1.5A, 2 A, and

3A

* Clock input method (built-in sequencer)
« Self-excitation PWM current control with fixed

off-time

» Synchronous PWM chopping function

prevents motor noise in Hold mode

+ Sleep mode for reducing the IC input current

in stand-by state

* ZIP type 23-pin molded package (SLA

package)

YOI AR OGN R s O A AT 2-Phase to 4W 1-2 Phase Excitation Support, Built-in Sequencer

BAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Remarks

Motor Supply Voltage Vm 46 \

Driver Supply Voltage Ves 46 \

Logic Supply Voltage Voo 6 \

Output Current lo *1 A Vref=0.4V, Mode F

Logic Input Voltage Vin —0.3 to Voo+0.3 \

REF Input Voltage VRrer —0.3 to Voo+0.3 \

Sense Voltage Vrs +2 \ Excluding tw<1us

Power Dissipation PD 4.7 W When Ta = 25°C
17 When T. = 25°C

Junction Temperature T +150 °C

Operating Ambient Temperature Ta —20 to +85 °C

Storage Temperature Tsg —30 to +150 °C

temperature, and heating conditions.

*1: Output current value may be limited for the SLA7075MR, MPR, MPRT (1.0 A), SLA7076MR, MPR, MPRT (1.5 A),
SLA7077MR, MPR, MPRT (2.0 A), and SA7078MR, MPR, MPRT (3.0 A), depending on the duty ratio, ambient

Do not exceed junction temperature of Tj under any circumstances.

HRecommended Operating Conditions

Ratin )
Parameter Symbol - 9 Unit Remarks
min. max.
Motor Supply Voltage Vm 44 \"
Driver Supply Voltage Vs 10 44 Vv
Logic Supply Voltage Vbp 3.0 55 V  |The Vce surge voltage should be 0.5 V or lower
Case Temperature Tc 90 °C  |Temperature at Pin-12 Lead (without heatsink)
HElectrical Characteristics
Parameter Symbol - Ratings Unit Conditions
min. typ. max.
. IBB 15 mA In operation
LAt Sty (Uil IBBS 100 HA Sleep 1 and Sleep 2 modes
Logic Supply Current loo 5 mA
Output MOSFET Breakdown Voltage V(BR)DSS 100 \ Vee=44V, Io=1mA
0.7 0.85 SLA7075M, Io=1.0A
Output MOSFET ON Resistance Ros(on 0.45 06 Q SLA7076M, lo=1.5A
0.25 0.4 SLA7077M, Ip=2.0A
0.18 0.24 SLA7078M, Ip=3.0A
0.85 1.1 SLA7075M, Io=1.0A
1.0 1.25 SLA7076M, Io=1.5A
; v )
Output MOSFET Diode Forward Voltage F 0.95 12 \ SLA7077M. Io=2.0A
0.95 21 SLA7078M, Io=3.0A
Maximum Clock Frequency Fclock 250 kHz When Clock Duty = 50%
; Vi 0.25Vbp
Logic Input Voltage
¢ p ¥ ViH 0.75Vop v
Logic Input Current II'L 1 HA
H
0.04 0.3 SLA7075M, within the specified current limit
Vi 0.04 0.45 SLA7076M, within the specified current limit
REF Input Voltage REF 0.04 0.4 v SLA7077M, within the specified current limit
0.04 0.45 SLA7078M, within the specified current limit
VREFs 2 Voo Qutput (OFF) Sleep 1
REF Input Current IREF +10 HA
SENSE Sense Voltage Vsense VRerF \ When step reference current ratio is 100%
Sleep-Enable Recovery Time Tse 100 us Sleep1&Sleep2
Switching Time teon 2.0 us Clock — Out ON
teoff 1.5 us Clock — Out OFF
0.296 0.305 0.314 SLA7075M, tolerance of +3%
Seres FesiaEneD Rs 0.296 0.305 0.314 O SLA7076M, tolerance of +3%
0.199 0.205 0.211 SLA7077M, tolerance of +3%
0.150 0.155 0.160 SLA7078M, tolerance of +3%
Overcurrent Sense Voltage Vocp 0.65 0.7 0.75 \Y SLA707xMPR, MPRT, when motor coil shorts out
2.3 SLA7075MPR, MPRT/7076MPR, MPRT
Overcurrent Sense Current locp 3.5 A SLA7077MPR, MPRT
4.6 SLA7078MPR, MPRT
Thermal Protection Temperature Tsta 140 °C SLA707xMPRT, Rear of case (at the saturation temperature)
Logic Output Voltage VioL 1.25 v SLA707xMPR, MPRT, IFlagL=1.25mA
VioH Vopo—1.25 SLA707xMPR, MPRT, IFlagH=-1.25mA
Logic Output Current lio. 1.25 mA SLA707xMPR, MPRT
ILon —1.25
ModeF 100 %
ModeE 98.1 %
ModeD 95.7 %
ModeC 92.4 %
ModeB 88.2 %
ModeA 83.1 %o
Mode9 77.3 %
Step Reference Current Ratio Mode8 70.7 %
Mode7 63.4 %
Mode6 55.5 %o
Mode5 471 %
Mode4 38.2 %
Mode3 29.0 %
Mode2 19.5 %
Modet 9.8 %
PWM Minimum ON Time ton(min) 1.7 us
toff1 12 us Mode 8 to F
PWM OFF Time toff2 9 us Mode 4 to 7
toff3 7 us Mode 1 to 3
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SLA7075MR, MPR, MPRT/7076MR, MPR, MPRT/7077MR, MPR, MPRT/7078MR, MPR, MPRT

Hinternal Block Diagram

HPin Assignment

Q
5 oD
Q
> o g 2 <
S 2535552324 g
———————————————————————— B O O e
15 18] 6] 7] 8] 9]16]10[15 11
AJ Reg
s Pre-
equencer Driver
[ ] Sleep Circuit
‘L
Protect 1 Protect
[ [
pAC] ‘ ‘ DAC
Synchro
SenseA WM Control PWM
Control Control
0sc 71/7— 0sC
17] 12
Sync  Gnd

SenseB

The protect circuit is deleted and the flag pin is N.C. for SLA7075MR, 7076MR, 7077MR, and 7078MR.

ETypical Connection Diagram

Pin No. Symbol Function
; OutA Phase A output
3 _
4 OutA/ Phase A output
5) SenseA Phase A current sense
6 Mo 2 phase excitation state output monitor output
7 M1
8 M2 Excitation mode/Sleep 2 setting input
9 M3
10 Clock Step Clock input
11 Ves Driver supply (motor supply)
12 Gnd Device GND
13 Ref/Sleep1 Control current mode/Sleep 1 setting input
14 Voo Logic supply
15 Reset Internal logic reset input
16 CW/CCW Normal/reverse control input
17 Sync PWM control signal input
18 Flag™" Protection circuit monitor output’’
19 SenseB Phase B current sense
2? OutB/ Phase B current output
22
23 OutB Phase B current output

*1: N.C. pin for SLA7075MR, 7076MR, 7077MR, and 7078MR.

HExternal Dimensions (ZIP23 with Fin [SLA23Pin])

Vs=10V to 44V 39202
$3.2015x 3.8 4802
16.4202
o 170
Gate burr
+ |
Vee=3.0V to 5.5V 0'0 HZCA . L1
BB OutB OutB $3.0:015 ™
[ P =" 1] voo ol I
= o -
al o B 7 245202
+ S| o
CBzz o ~ 2 (Measured at
@ io)| the root)
SLA7070M Series T—
i 4-(R1
m’\rl'r:g[:’t;, (2-phase/4 W1-2 phase B P
etc. excitation) [FeH— ﬁ
0.65:8%
e — B 0.55:3%
H 22P x 1.27:05-27.94*' s |7
SenseA Gnd SenseB x 1 — 4.5:07
2Z 3 31.3:02 ‘ (Measured at the tip)
(Including the resin burr)
One-point
Gnd )
Logic Gnd Power Gnd Forming No. No.2151
Product Mass : Approx.6g

* There is no Flag pin (pin 18) for SLA7075MR, 7076MR, 7077MR, and 7078MR.
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1-2-2 5-Phase Stepper Motor Driver ICs

SIEVA X' New Pentagon Connection

BRecommended Operating Ranges

HAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Remarks
Main Supply Voltage Veel 44 v
Logic Supply Voltage Vee2 7 Vv
Logic Input Voltage Vin —0.3 to Vec2 \"
REF Input Voltage Vrer —0.3 to Vec2 \"
Sense Input Voltage Vsense 2 \ Except when tw<1us
Charge Pump Output Voltage Vwcs 48 \
Power Dissipation Po 1.6 w
Operating Ambient Temperature Ta —10to 80 °C
Storage Temperature Tsg —20 to 150 °C
Junction Temperature T 150 °C

Parameter Symbol Operating Ranges Unit
Main Supply Voltage Veel 10t0 42" \Y
Logic Supply Voltage Vec2 3t05.5 \
REF Input Voltage VREF 0.1to1 \

*: Insert a 5V Zener diode between Vcct and Vmcs when using with Vecit of 35 V or more.

HElectrical Characteristics

(Ta=25°C, Vcc1=24V, VCC2=5V, unless otherwise specified)

Parameter Symbol RS Unit Conditions
min. typ. max.
Main Supply Current lec1 25 mA
Logic Supply Current lec2 10 mA
. Vi 1.25 Vv
Logic Input Voltage Vin 375 v
. I —20 20 uA Vie=0V
Logic Input Current ™ 20 20 A V5.5V
ENA Input Current lena -100 20 uA Vena=0V
REF Input Current Irer -20 20 uA Vrer=0 to 5.5V
SENSE Voltage Vsense 1 \ Vrer=1V
SENSE Current Isense -20 20 uA Vsense=0V, 2V
VwmoL 1 \" ImoL=1mA

MO Output Voltage Vion 2 v o mA

. VrcL 0.5 \
RC Pin Threshold Voltage Veon 15 v
RC Pin Outflow Current lrc 300 uA Vre=0V
Charge Pump Output Voltage Vwes Veel+9 \"
High Side Output Voltage Vhast 1 \Y% Without Zener diode
(between gate sources) VhesH 8.5 \"

) VieL 1 \
Low Side Output Voltage Vi 75 v
Maximum CL Frequency fck 100 KHz
Maximum Input CL Width (on) Toon 1 us
Power-on Reset time PTW 1.5 us
Output Delay Time TIO 2 us
CW/CCW, F/H
Input Data Setup Time Ties 500 us Against CL 1
CW/CCW, F/H
Input Data Hold Time Tior 500 us
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S1-7510

Hinternal Block Diagram

Vee2

Veet  MC2 MC3 MC1

L 4
Charge Pump
i boHaa
Enable O—| [—ooHsA
] - Fggnes
i OHSB
Mo %1 —{ Highside Drive wogagcz
cLO— 1 RoHsH
i Sequencer — :Sgngg
F/HO— i
cwrcew Oo—| —— oota
| — . . —QOLB
! — Lowside Drive —OOLC
Reset O—| —— —o0oLb
] — —OQOLE

RC
Refo————— |
somsoo—————————— ]

PWM
Control

Gnd

HTypical Connection Diagram

Logic Signal

Input and Output

H HOFF=1.1+Rt<Ct

10=VRS/Rs
> low=lo2
“low: Motor Coil Current

Ri=5100
Re=100Q(VR)
Ra=20KQ
Rs=0.330(1 to 2W)
Ri=15 10 75K

c1 c2
i i
R3Z ’ N
Ji45LAS073 81
enatle : i
o e,
FH 1
~
cwecu| o o N
Reset 44 iy 19 [oud
C45 o Pns 1161510
TIT
SRh SLA5074‘2‘
oo -
csl Fre = e
7];7 TI7 15 14 [Serse.

Rsil'o

Ci=420 1o 1100pF
C1=2200pF

HPin Assignment and Function Table

Pin No. Symbol Function
1 MC1 Capacitor Connection Terminal for Charge Pump (for MC2)
2 MC3 Capacitor Connection Terminal for Charge Pump (for Gnd)
3 MC2 Capacitor Connection Terminal for Charge Pump (for MC1)
4 Veet Main Supply Voltage Input
5 Enable Output OFF
6 Vec2 Logic Voltage Input
7 MO Monitor to Detect Motor Position
8 CL Clock
9 F/H 4-phase, 4-5 phase switching
10 CW/CCW | Switching Between Forward and Backward Rotation
11 Reset Reset
12 RC RC Connection for Chopping Off Time Setting
13 Ref Reference Voltage Input for Motor Current Setting
14 Sense For Motor Current Detection
15 Gnd Gnd
16 VOLE Low Side MOSFET Gate Connection Pin (E-phase)
17 VOLD Low Side MOSFET Gate Connection Pin (D-phase)
18 VOLC Low Side MOSFET Gate Connection Pin (C-phase)
19 VOLB Low Side MOSFET Gate Connection Pin (B-phase)
20 VOLA Low Side MOSFET Gate Connection Pin (A-phase)
21 VOHSE High Side MOSFET Source Connection Pin (E-phase)
22 VOHGE High Side MOSFET Gate Connection Pin (E-phase)
23 VOHSD High Side MOSFET Source Connection Pin (D-phase)
24 VOHGD High Side MOSFET Gate Connection Pin (D-phase)
25 VOHSC High Side MOSFET Source Connection Pin (C-phase)
26 VOHGC High Side MOSFET Gate Connection Pin (C-phase)
27 VOHSB High Side MOSFET Source Connection Pin (B-phase)
28 VOHGB High Side MOSFET Gate Connection Pin (B-phase)
29 VOHSA High Side MOSFET Source Connection Pin (A-phase)
30 VOHGA High Side MOSFET Gate Connection Terminal (A-phase)

HETruth Table

ct Cromr
l oo Pin Name Low Level ‘ High Level
Positive Edge
*Be especially careful of noise on the Ve line. The product may malfunction if noise on the Ve line is 0.5 V or more. Clock §
CW/CCW Forward Rotation (CW) Backward Rotation (CCW)
.. Full/Half 4-phase excitation 4-5 phase excitation
Hinput and Output Timing Chart e Disable Enable
Reset Enable Reset

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
cL U AU UUU UL
Reas HExternal Dimensions (DIP30) (Unit : mm)
cw/ccw
FH
OHA | | 1 I 11 «
owe 1 1 1 s WO T s I ey N S
oHc | 1 1 1 1 1 | ©
OHD | 1 r
oHe — = == — alalslslslalalalslslzlzlalals!
OLA J | M 1 1 1 I
oL 1 1 1 1
oc 1 ! ! I 1 ) O O
oo T I I — i1 1 o
oe |1 I 1 1 1 L PRI EEH
MO T I n I n n

Reset CW, Full CCW, Full CCW, Half CW, Half
28.2:0.3

75 80 8 90 95 100 105 110
cL JunaRAR AU AR
Reset ] I
Enable | - ] 0
cwicow k] 1.0'8% /I
OHA [T I * Condition to Switch Input Signals ‘ ‘
o 1 1
OHC 1 cL / \ "
oo 1 1 1 + 025784
OHE M1
OLA 1 cwicew
oLs nis FH o
oLc 1 I e 3
oLp [ 1 The range to Prohibit Switching The range to o . .

e = 1 500ns Prohibit Switching 0°to 15
30 — Bl - Switchable Range 500ns 1654 TYP
0.4620.1
CW, Half || Cow,Full Disable
Disable
e Product Mass : Approx.2g
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1-2-3 Brush DC Motor Driver ICs

STA6940M

HFeatures
» Output current: 4A (peak: 8A)

» Power supply voltage: Ves = 10 to 40V
* Logic supply voltage: Vop = 3.0 to 5.5V

* Built-in UVLO, OCP, and TSD protection

* Built-in diag output function

+ STA 18-pin package

BAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions

Driver Supply Voltage Ve 44 )

Logic Supply Voltage Vop 6 "

Output Current lo 8 A 100us or less

Logic Input Voltage VIN —0.3 to Vop+0.3 \

PWM REF Input Voltage VPREF —0.3 to Vop+0.3 )

OCP REF Input Voltage VOREF —0.3to Vop+0.3 Vv

Sense Voltage VRs —1to2 Vv
2.7 w DC control (Ta = 25°C)

Power Dissipation Po 3.0 w PWM control (Ta = 25°C) at Slow Decay
3.2 w PWM control (Ta = 25°C) at Fast Decay

Junction Temperature Tj 150 °C

Operating Ambient Temperature Ta —20 to 85 °C

Storage Temperature Tstg —30 to 150 °C

*: Output current value may be limited, depending on the duty ratio, ambient temperature, and heating
conditions. Do not exceed junction temperature of Tj under any circumstances.

BRecommended Operating Conditions

Parameter Symbol - iatings Unit Conditions
min. max.
Main Supply Voltage Ve 10 40 Vv
Output Current lo 4.0 A
Logic Supply Voltage Vob 3.0 55 \
PWM REF Input Voltage VPREF 1 Vv When operating current control
OCP REF Input Voltage VOREF 2 Vv When operating overcurrent control
Case Temperature Tc 85 °C Rear center (without Fin)
HMElectrical CharaCte”Stlcs (Vop=5V, VBB=24V, Ta=25°C, unless otherwise specified)
Parameter Symbol : Ratings Unit Concitions
min. typ. max.
Main Supply Current IeB 20 mA In operation
Logic Supply Current Ipp 5 mA
Charge Pump Voltage Vep VeB+5 " Vee=10V to 40V
Charge Pump Oscillation Frequency Fep 360 kHz
. . Vuvsel 7 )
Low Driver Supply Voltage Protection Voltage VoveH 78 v
. . VuvpL 2.3 Vv
Low Logic Supply Voltage Protection Voltage VovoH 25 v
Low Charge Pump Voltage Protection Voltage Vovel 3.8 v against Ves
VuvcH 4 )
Output MOSFET Breakdown Voltage V(BR)DS 60 Vv Ib=250uA
Output MOSFET ON Resistance Rbs(oN) 0.1 0.13 Q Ip=4.0A
Output MOSFET Diode Forward Voltage VF 0.95 2.1 \ IF=4.0A
. Vi 0.25VoD "
Logic Input Voltage v 07500 v
. L +1 uA
Logic Input Current o = A
Maximum Logic Input Clock Frequency felk 100 kHz duty=50%
PWM REF Input Voltage VPREF 0.1 1 \ When controlling the current
PWM REF Input Current IPREF =10 uA VRer=0 to VbD
OCP REF Input Voltage VOREF 0.1 2 " When controlling the current
OCP REF Input Current lorRer +10 uA VRer=0 to Vob
VPREF VPREF VPREF
PWM Sense Voltage Vesen 0.045 ~0.015 +0.015 v
VOREF VOREF VOREF
Overcurrent Sense Voltage VOSEN )
—0.045 —-0.015 +0.015
Sense Input Current ISENSE =20 uA
Diag Output Voltage VioL 1.25 ) lLoL=1.25mA
VioH Vob-1.25 ) lLoL=—1.25mA
Diag Output Current ILoL 1.25 mA Vior=1.25V
ILoH -1.25 mA VioH=Vop-1.25
Diag Output Frequency foiag 90 kHz
PWM Minimlljm ON Time tpon(min) 5 us During PWM operation
PWM OFF Time tPOFF 35 us
OCP Minimlljm ON Time toon(min) 5 us During OCP operation
OCP OFF Time tooFF 142 us
Crossover Current Delay Time tcocd 150 750 ns
- ) tcon 3 us IN—-Out ON
Switching Time tooff 27 us IN—-Out OFF
Thermal Protection Activation Temperature Ttsdon 140 °C T .
- — emperature of rear of package (at saturation)
Thermal Protection Deactivation Temperature Ttsdoff 115 °C
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Hinternal Block Diagram

STA6940M

HPin Assignment

Pin No. Symbol Function
1 Vi Mai I
VDD CP1 CP2 CP VBB VBB — o oj{:jﬁ’:nfinal n
70 13h 12> 14(1 1?_(\18 4 Sense 1 | Constant current sense terminal
5 IN1 Output setting terminal
6 IN2
MIC 7 Voo Logic supply
8 PWM_REF | Constant current setting input terminal
9 OCP_REF | Overcurrent setting input terminal
| C;jrggpe |—| Reg | 10 Gnd | Device Gnd
'E 1 Diag Monitor terminal
UVLO | 12 CP2 . . .
13 CP1 Capacitor connection terminal for
N L5 12 cP charge pump .
6 Logic Block  — Pre Driver 15 Sense 2 | Overcurrent sense terminal
IN2 - 16,17 OB Qutput terminal B
18 VBB Driver supply
Diag 114 |
8 Comp |E
PWM_REF PWM 0sC
&
9 Comp OCP Reg
OCP_REF Control
10 | 15 4l
A S
GND Sense2  Sensel
HTypical Connection Diagram
Voo=3V t0 5.5V C1 C2 Vee=10V to 40V
Micro-
computer <
+ +
CBzZ STAG6940M z77 GA
L OCP_REF
- o8 T ¢
R4| RS
PWM_REF
C3
GND Sense2 Sensel
Rs
Logic Gnd Power Gnd
BExternal Dimensions (ZIP18 [STA18Pin])
25.25:0.3 4x0.2
Totto
] sl .
® o HE
Type No g (v}
(Measured at the root)
N R I +—N
000 g 3 R-end |
B0 I (] B P B I Rl LR s I
Ul y o
05583 ‘ @ S BE= i
[ 2.54=0.5
17xP1.27+0.5=21.59+1 (Measured at the tip)
(Measured at the tip) 1
25.55
C1.5+0.5 (Including the resin burr)
Forming No. No.434
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1-2-4 Low Voltage 3-Phase Brushless Motor Driver ICS mu———

HFeatures
» Power supply voltages, Ves: 13 V to 33 V
« Signal power supply configuration

» Output current lout: 3 A (max)... repetitive
current (normal-operation current)

* Built-in current recirculation diode
* Built-in UVLO, TSD and OCP protection

* Built-in dead time function that prevents
through current upon phase switching

* Built-in error sense flag output
+ HSOP16-pin package

MElectrical Characteristics

BAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Main Supply Voltage Ve 35 \
MOSFET Output Breakdown Voltage| ~ Vbss 35 \ DutyCycle=100%"
Output Current lout +3 A
Input Voltage VIN -0.3t06.5 \
S Terminal Voltage Vsen —2t02 \
Alarm Terminal Voltage Valarm 6.5 Vv
Alarm Input Current lalarm 1 mA
Power Dissipation Po 2.6 W When using a Sanken evaluation board
Junction Temperature Tj 150 °C
Storage Temperature Tstg —-30 to 150 °C
Operating Ambient Temperature Ta —20 to 85 °C

*: Output current value may be limited, depending on the duty ratio, ambient temperature, and heating
conditions. Do not exceed the rated current or maximum junction temperature (Tj = 150°C).

(Ta=25°C, Ves=24V, unless otherwise specified)

Parameter Symbol " Ratings Unit Conditions
min typ. max.

Main Supply Voltage VBB 13 - 33 Vv In operation
Main Supply Current lsB - - 20 mA
Maximum Clock Pulse Width tw - - 3 us
Input Voltage Vi - - 08 v

ViH 2.0 - - \

I - +8 - uA Vin(), VIN=0.8V
Input Current liH - +20 - uA Ving), VIN=2.0V
Crossover Dead Time Tdelay 100 500 1200 ns
VB Terminal Breakdown Voltage VB - VBB+5 - \ Breakdown voltage between VB and GND
VB-OUT Breakdown Voltage VB-ouT - 5 - \
VB Terminal Current I8 - - 3 mA VB-OUT=5V

- - 800 uA VouTt=VBB=35V

Output Leakage Current Ipss 800 - - A ——Y
MOSFET ON Resistance Ros(on) - 0.4 0.7 Q lour=—1A, Between VBB and OUT  lout=1A, Between OUT and S
MOSFET Diode Forward Voltage Vsb - - 2.2 \ Isp=1A
Overcurrent Sense Current locp 7 - - A Short between Out and Out
Overcurrent Protection Blank Time tblank 0.7 1.2 4 us
Overcurrent Protection Delay Time tocp 0.5 1 22 ms
Thermal Protection Operation Temperature Ty - 170 - °C
Thermal Protection Hysteresis ATy - 15 - °C
Low Voltage Protection Operation Voltage UVvVLO 4.0 45 5.0 \ VBB voltage
Low Voltage Protection Hysteresis AUVLO 0.4 0.45 0.5 \
Alarm Output Voltage VAlarm — — 0.5 Vv I=1mA
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Hinternal Block Diagram

CP1 CP2
Alarm S ¢VBB _
arge
Alarm ‘ UvVLO H Reg H Pump VB
VBB
¢VB
<« VBB
Level Shift
lNHUC Highside Drive HEE
! (O outu
INLUC Lowside Drive HEIE
<SS
¢VB
<« VBB
Level Shift
Ny Highside Drive H%
Logic ! O outv
lNLVC Lowside Drive —ﬁg
<«S
¢VB
<« VBB
Level Shift
N ( Highside Drive _'%
l (O outw
N, (g Lowside Drive —{%
<«S

GND

o

HPin Assignment

Pin No. Symbol Function
1 CP2 Capacitor terminal for charge pump 2
2 CP1 Capacitor terminal for charge pump 1
3 ouTuU DMOSFET phase U output
4 S Sense terminal (lower arm source output)
5 OouTVv DMOSFET phase V output
6 OouTW DMOSFET phase W output
7 Alarm Alarm output
8 GND Ground
9 INw Phase W lower arm input
10 INHw Phase W upper arm input
1 INw Phase V lower arm input
12 INHv Phase V upper arm input
13 VBB Driver supply terminal
14 INLu Phase U lower arm input
15 INHu Phase U upper arm input
16 VB Capacitor terminal for charging up charge pump

HExternal Dimensions (HSOP16) (Unit : mm)
12.20+0.20
(Gate remains: Not included in dimensions)
7.70
AbAugagy i
N :
8 % H
< 2 8
N =]
| v
O T T T T T T T T L—
NEERE AR e
1.27 0488
0.25%8
x 8 e
< | 12.00+0.05 N =)
= H
o ‘ (Cavity) ‘ 2
o o
( } } } \
i i i
Product Mass : Approx.0.56g
ics | 115




1-2-4 Low Voltage 3-Phase Brushless Motor Driver ICs

BMFeatures WAbsolute Maximum Ratings (Tae25°0)
* Built-in power element, normal operation rated Parameter Symbol Ratings Unit Conditions
output current lout = 2A (DC)/4A (peak) Supply Voltage VBB —0.310 38 Vv
+ Hall element input Output Voltage Vout Ves \
+ Provides the following current control functions:  output Gurrent* lout(ave) *2 A
Peak current control fixed frequency PWM lout(Peaky x4 A tw<10msec
(internal PWM) Logic Input Voltage VIN(Logic) -0.3t0 5.5 \
PWM control (external PWM) based on speed Analog, Inplitivoltags ViN(analog) —0.3106 v
control signal (analog signal) Detection Voltage VSENSE +0.5 \
X L Package Power Dissipation Pp 2.9 W Sanken Evaluation Board
PWM control (logic PWM) based on logic input oo I T S T, 150 <
+ Protection functions Storage Temperature Tstg —40 to 150 °C
Overcurrent protection, overvoltage protection Operating Ambient Temperature Ta —20 to 85 °C

Thermal protection, undervoltage lockout protection ~ *: The output current value may be limited, depending on the duty ratio, ambient temperature, and heating conditions.
Motor lock detection Be sure to perform sufficient evaluation and verification by referring to the thermal design data and
application notes so that other ratings will not be exceeded under any circumstances.

* Provides alarm output pin for protection

function operation BRecommended Operating Conditions
* Provides pin (FG) to output rotation signal Parameter Symbol Ratings Unit Conditions
generated by state transition of Hall input Supply Voltage Ves 10 to 30 V| During normal operation
« Built-in synchronous rectifier function that I;_\ogllc Inlput V(:/Itallge \)"N(L"g‘c’ 0t055 x Erciodine REF
U n n IN(Anal . X in
reduces power dissipation 2oolnpuiVoTage (Analog) 01055 cuding — —
Builti itching function f h REF Input Voltage VRef 0.5t05.5 V| The control current precision degrades significantly at 0.5V or lower.
ul .-.In SwitC |.ng unc .IOH or S)./I’IC ronous Detection Voltage VSEN 05 IV
rectifier operation (Active/Passive) Package Temperature To 105 °C
+ Standby mode Operating Ambient Temperature Ta —20 to 85 °C
MElectrical Characteristics (Ta=25°C, Ves=24V, Vop=5V, unless otherwise specified)
Ratings . -
Parameter Symbol = yp. e Unit Conditions
Driver Supply Voltage Range Vas 10 - VBBov Vv During motor driving
Charge Pump Output Voltage Ver 6 7.5 9 \ Output disabled, CP-VBB voltage
Charge Pump Oscillation Frequency fcp 90 120 150 kHz ‘
X lsB 5 10 15 mA Output disabled _
el Sty Qi IessTBY - 100 500 WA VsTBv=2.5V | Vee=38V
" loLkL —200 —100 -50 KA VBs=38V, Vour=0V
i [ el G loLkH 50 100 200 uA VeB=Vour=38V
Output MOSFET ON Resistance Rbs(on) 0.1 0.2 0.3 Q Ips=2.0A, S pin connected to GND
Output MOSFET Diode Forward Voltage Vsb 0.8 1.1 1.4 \ Isp=2.0A
VstBYL 0 - 0.8 \
STBY Pin Input Voltage VsTBYH 25 - Voo \
AVsTBY 0.1 0.25 0.4 Vv Hysteresis width
q IsTBYL 0 +1 +10 LA
SULENY 7l i e IsTBYH 20 50 100 uA VstBY=5V
ViNPL 0 - 0.8 \
Logic Input Voltage ViNPH 3.5 - Voo v Enable, Brake,
AViNe 1 2 vV Hysteresis width Dir, SRMD,
et (e Guiiant linpL 0 + =10 KA Vin=0V Decay, PWM
gic Inp INPH 0 =1 =10 uA ViN=5.5V
REF Pin Input Current IREF -5 -0.5 1 uA VRer=0 to 5.5V
REF Pin Input Voltage Range VRer 0.5 - 55 \
SEN Pin Input Current ISEN 0 +2.5 +10 KA Vsen=0 to 0.5V
Current Detection Voltage Ratio VseN/VREF -10 - 10 % VRer=5.5V
Current Detection Filter Time tLPFSEN 0.6 1.8 3 HS
. VepwmL 1.1 1.5 1.9 Vv
CPWM Pin Threshold Voltage Vorwhin 3 35 2 v
CPWM Pin Oscillation Frequency fepwm 15 25 35 kHz Cpwm=1000pF
CLD Pin Oscillation Frequency fcLo 54 64 74 Hz CLp=0.1uF
AIN Pin Input Current laN -1 -0.5 1 KA AINP, AINN pin, Van=0 to 5.5V
. VAOENA - 1.2 VepwmL \ When AOUT pin voltage rises
AU (A EETD el VeliEse VAOENAhys 0.05 0.1 0.15 \ Hysteresis width \ Design assurance level
AOQOUT Pin Maximum Output Voltage VAouTH VepwmH 4 4.45 \ During output PWM operation
AOUT Pin Externally Applied Voltage Range VaouTel 4.5 - 5.5 \ Output 100% ON
AOUT Pin Maximum Output Current laout 7.5 - - mA Vaour=0V
AOUT Pin Pull-down Resistance Raout 25 325 40 kQ Vaout=2.5V
Flag Output Pin ON Voltage VFLAG(ON) 0.1 0.2 0.5 \ IFLAG=2mA FLAG
Flag Output Pin Leakage Current IFLAG(OFF) 0 - 20 KA VFLag=5.5V
FG Output Pin ON Voltage VFG(ON) 0.1 0.2 0.5 \ IFa=2mA FG
FG Output Pin Leakage Current IFG(OFF) 0 - 20 HA VFe=5.5V
q VeBUVH 7 7.5 9 \ When Vs voltage rises _
VBB Low Voltage Protection Threshold Voltage Vesuvhys 01 03 05 v Hysteresis width Vcr=Vee+7V
. . Veeov 34 35 375 \ When Vss voltage rises -
Overvoltage Protection Starting Voltage Vesovhys 15 2 25 v Hysteresis widih Motor driving stopped
OvEEiE D Vel VoceLs 1 1.3 1.5 Vv OUT-GND voltage, low side detection
9 VocPHs 0.7 1 1.3 \ Vee-OUT voltage, high side detection
Overcurrent Detection Filter Time tLPFOC - 0.6 tLPFSEN S
. . TTsp 150 165 - °C When temperature rises
Thermal Protection Operation Temperature ATrso = 50 — C Hysteresis width )
- Design assurance level
Thermal Alarm Operation Temperature T — 120 — c When temperature rises
P P ATTA - 10 - °C Hysteresis width
tPDON - 2.3 - us HALL input — Output ON
. . tPDOFF - 21 - S HALL input — Output OFF
Propagation Delay Time between Input and Output TPOPWION — 11 — s PWM input  Output ON
tPDPWMOFF - 0.9 - us PWM input — Output OFF
OUT Pin Dead Time tDEAD 100 300 800 ns
Hall Input Current IHALL -2 -0.5 1 HA Vin=0.2 to 4.2V
Common Mode Input Voltage Range Vemr 0.2 - 3.5 \
AC Input Voltage Range VHALL 60 - - mV
Hysteresis VHys - 20 VHALL mV Design assurance level
Pulse Removal Filter tpulse 1 2 3 us
*: Use typ. data for design. The direction in which current flows out of the device is regarded as negative.
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Hinternal Block Diagram HExternal Dimensions (QFN36)
o 9 [9] [5]
[ z ~ =]
1 | |
Int. Reg 1 Int. Reg 2 >—{ Charge Pump }—4 X2 M w
(Logic) (Analog) I = EEE D D2
I [ HL’ D2 Lkl Do
uvLo i HTTTTTTu
Gé'“e EE #1831 o8
Hall Amp Drive o - &
& ! 'TJ - =
Comm Logic| g E &
—HEE : - 2
Detect = —
= =
‘ = =
,Cl L=} =
Control Logic g::z {ouv’ Ds 2 ’: oponn ‘m‘ S
el _—-u‘-nm@
i #1 Pin Indicator With Laser Mark C0.3(#1 Pin Indicator)

OC&NV
Py Detect

Recommended Pattern (Thick Lines)
FG [Fe ‘ 6.60mm ‘

Gen i 0.50x8=4.00mm SYMBOL |_COMMON DIMENSIONS
L MIN [ NOM | MAX
‘ Lock Detect ” b ||| UODOOOOOLO A 070 | 075 | 0.80

e [} A2 0.20 REF.
I . [} b 018 | 023 | 0.28
ocanv <|E = D 590 | 6.00 | 6.10
Pwm Detect £ls Eg D2 443 | 458 | 473
s8 EE ca E 590 | 6.00 | 6.10
Logic s E ch E2 443 | 458 | 473

N al e 0.50 BSC.

External E 0.82x0.30mm

—l Internal : H s 025 ‘ — ‘ —
PWM v = || | | 00000006 _4.58x4.58mm L 032 | 042 | 052
0

awn
£—<
o
w
s}
ane
5
EE
al
z
|

HPin Assignment Diagram

Pin No. |Pin Name Pin Function
1 HWM | Hall element input pin W-
2 HWP | Hall element input pin W+
3 HVM Hall element input pin V-
4 HVP Hall element input pin V+
5 HUM | Hall element input pin U-
6 HUP Hall element input pin U+
S = > a = 7 Decay | Current decay setting pin
5 0 5 0O o ZzZ o 5 8 SRMD | Synchronous rectifier operation selection (Active or Passive)
O z O z ® »w O Z O 9 FLAG | Error detection output pin
1361 I351 1341 1331 1321 1311 301 logl gl 10 CLD | Lock detection protection time setting pin
L R 11 STBY | Standby control input pin
HWM[ T ] 57| REF 12 GND | Device ground pin
- -7 13 VBB Motor & driver power supply pin
HWP[ 2] 126_| Brake 14 VBB | Motor & driver power supply pin
L. = 15 CP Charge pump charge up capacitor pin
HVM| 3, 125_| Dir 16 CPH | Charge pump pumping capagcitor pin (High)
F— 57 17 CPL | Charge pump pumping capacitor pin (Low)
HVPE4, 1241 PWM 18 AOUT | Amplifier output & 100% ON direction input pin
HUM[ 5 S|_6633M 733 | Enable 19 AINN | Amplifier input (negative)
20 AINP | Amplifier input (positive)
HUP[ 6] 122 FG 21 CPWM | PWM frequency setting pin
L — o -— 22 FG FG signal output
Decay| 7 121_| CPWM 23 Enable | Lock counter reset & enable signal input pin
Fo 57 24 PWM | External PWM control logic signal input
SRMD} 8 120_J AINP 25 Dir | Rotation direction setting pin
FLAG[ 9 119 AINN 26 Brake | Brake input pin
27 REF | Internal PWM current setting pin
Hol i l2l hal W4l ksl el h7l Tl 28 | Outw | Phase W output pin
| T T S T T T i B B 29 N.C. No Connection
9 522 83838 % = & 5 30 GND | Device ground pin
o 5 6 = > o O g 31 SEN | Current detection input pin
32 S Source pin
33 N.C. No Connection
34 OutV | Phase V output pin
35 N.C. No Connection
36 OutU | Phase U output pin

* Connect the GND and VBB pins to their respective power lines.
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1-2-4 Low Voltage 3-Phase Brushless Motor Driver ICs

S1-6633C

Control IC

HFeatures
* Drives 6-element N-channel MOSFET
» Supports Hall element input

* Provides the following current control functions:

Peak current control fixed frequency PWM
(internal PWM)

PWM control (logic PWM) based on logic input

« Protection functions

Overcurrent protection, overvoltage protection

Thermal protection, undervoltage lockout protection

Motor lock detection
* Provides alarm output pin for protection

HAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Supply Voltage VeB —0.3t038 \
Output Voltage Vout -11t038 "
Logic Input Voltage VIN(Logic) -0.3t0 6 "
Hall Input Voltage VHALL —0.3t06 \
REF Input Voltage VRet -0.3t0 6 )
Detection Voltage VSENSE +0.5 )
Maximum Junction Temperature Ti(max) 150 °C
Storage Temperature Tstg —40 to 150 °C
Operating Ambient Temperature Ta —20 to 85 °C
Package Thermal Resistance Roja 43 °C/W With Sanken Evaluation Board (2-layer board; 60mmx77mm)

function operation BRecommended Operating Conditions
* Provides pin (FG) to output rotation signal Parameter Symbol Ratings Unit Conditions
generated by state transition of Hall input Supply Voltage VeB 10 to 30 \
« Built-in synchronous rectifier function that Control Supply Voltage Voo 31055 v
reduces power dissipation Logic Input Voltage VIN(Logic) 0t05.5 1Y
e g . REF Input Vol VRet . X " The control current precision degr ignificantly at 0.5V or lower.
- Built-in switching function for synchronous put Voltage e 0.5t055 e control current precision degrades significantly at 0.5V or lowe
. . . . Hall Input Voltage VHALL 0.2t0 4 \
rectifier operation (Active/Passive) -
Detection Voltage VSENSE +0.5 \
* Standby mode Package Temperature Tc 105 °C
Operating Ambient Temperature Ta —20 to 85 °C
HElectrical Characteristics (Ta=25°C, Ves=24V, Voo=5V, unless otherwise specified)
Ratings . -
Parameter Symbol i ‘ typ. s Unit Conditions
Output Drivers
Ves Voltage Range Ves 10 - Veeov \ During operation
. 10 20 mA Operating (output is OFF)
Main Supply Current IsB 50 — 200 LA Standby mode
Control Logic
Voo Voltage Range Vop 3 - 55 \ During operation
. 0.5 3 mA Operating (output is OFF)
CEDIHETT Ioo 100 180 500 A Standby mode
. Vineo) 0 - Vbox0.25 \
(Lol i VoliElgo Vine) Vopx0.75 — Voo \
. liNo) -1 - 1 HA ViN), VIN=0V
FogiclinplitiClirrent liNg1) —1 — 1 KA VinG1), VIN=5V
Input Pin Filter tLoaic 0.3 0.5 0.95 us fin=50kHz, Duty=50%
Maximum Response Frequency fewm (100) - - kHz PWM pin, Duty=50%
COSC Pin Oscillation Frequency fosc 19 25 32 KHz Cosc=330pF
Gate Drive
High Side Output Voltage Vas(H) 6 - 9 \ lgaTE=2mA For VBB. lcaTE=2mA
Low Side Output Voltage Vasu 6 - 9 \ leATE=2mA
Drive Current lGATE 20 30 60 mA GH=GL=4V, VCP=VBB+TBD
Dead Time tdead 1000 ns
Internal PWM
REF Pin Input Current Iret -5 -0.1 1 KA
REF Pin Input Voltage Range VRet 0.5 - 5.5 \
SEN Pin Input Current Isen -5 0.1 1 KA Vsen=0 to 1V
Detection Voltage Vsen VRerx0.095 VRerFx0.1 VRerx0.12 \ VRei=1to 5V
Current Detection Filter Time tLPFSen 1 2 4 us Design assurance level
Protection
FL Output Saturation Voltage VFION) 0.2 0.4 0.7 \ IFG=2mA
FL Output Pin ON Current IFI(ON) 5 7.5 15 mA VFi=2V
FL Output Leakage Current IFIOFF) 0 - 50 MA VFe=5.5V
Overcurrent Detection Voltage Vocp 1.4 1.5 1.65 \ Low-side MOSFET detection (between OUT and GND)
Overcurrent Detection Filter Time tFLTOCP 0.75 1.5 3 S Design assurance level
OCP Output OFF Timer Count Nocp_oFF 256 256 256
VBB Overvoltage Protection Threshold Voltage VeBov 33 35 37 \
VBB Overvoltage Protection Hysteresis VBBOVhys 1.25 2 3.5 \
CLD Pin Oscillation Frequency fLo 100 128 164 Hz CLp=0.1uF
Lock Detection Timer Count NLp 256 256 256
Thermal Protection Operation Temperature TutsD 151 170 185 °C When temperature rises, design assurance level
Thermal Protection Hysteresis TJTSDhys 10 15 20 °C
VDD Low Voltage Protection Release Voltage Vopuv 2.65 2.8 2.95 \ When Voo voltage rises
VDD Low Voltage Protection Hysteresis VDDbUVhys 0.1 0.15 0.25 \
VBB Low Voltage Protection Release Voltage VeBuv 9 9.9 \ When Vss voltage rises
VBB Low Voltage Protection Hysteresis VBBUVhys 0.3 \
FG
FG Output Saturation Voltage [ Vraay I 0.2 I 0.4 I 0.7 I v [ IFa=2mA
FG Output Leakage Current | IFGikg | 0 | - | 50 | LA | VFa=5.5V
Hall Logic
Hall Input Current IHALL -5 0.1 1 KA Vin=0.2 to 4V
Common Mode Input Voltage Range Vemr 0.2 - 4 \
AC Input Voltage Range VHALL 60 - mVp—p
Hysteresis VHys 25 40 VHALL mV Design assurance level
Pulse Removal Filter tpuise 1 2 4 us

*: Use typ. data for design. The direction in which current flows out of the device is regarded as negative.
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Hinternal Block Diagram HExternal Dimensions (QFN36) (Unit : mm)
VBB=10~30V
VDD=3-5.5V__ T 1
. l o TOP VIEW BOTTOM VIEW
ij ;[ ;[ Bl D D2
D2 Lk D2/2

#19 #27
oooonoooo

#

>

E/2
ooooooooo

E2/2

dwng abreyn

Hall Amp

Hally

onoaomonnp
E2

Hallv. #0

=

36
ONQOMOonnnN=S
#9 #1
M

#1 Pin Indicator With Laser Mark C0.3(#1 Pin Indicator)

TSD

Hallw|

77 Gate Drive
&

Comm Recommended Pattern (Thick Lines)
» T ‘ COMMON DIMENSIONS
0.50x8=4.00mm
ook Dateat || o SYMBOL I iN__] NOM_’M
Loge | 1 | l@wm—4+++ | | | | | oOooG I A 070 [ 0.75 0.80
Controller [Dir} l A2 0.20 REF.
e b 0.18 0.23 0.28
{Enable] E § D 5.90 6.00 6.10
Brak 5l D2 4.43 4.58 4.73
T 82 E 590 | 600 | 6.10
G E E2 443 | 458 | 4.73
b 0.82x0.30mm e 0.50 BSC.
T Bl k 025 | - [ -
% ------ 4.58+4.58mm L 0.32 | 042 | 052
HPin Assignment Diagram
Pin No. |Pin Name Pin Function
1 PWM | PWM signal input pin
2 Dir Current direction switch pin
3 Decay | Decay signal input pin
4 GND | Ground pin
5 CPL | Charge pump pumping capacitor pin (Low)
6 CPH | Charge pump pumping capacitor pin (High)
o g K] a 8 A o 7 VBB Motor supply input pin : :
z c & 4, o a O I 2 8 VCP__ | Charge pump charge up capacitor pin
o, ""', m, "", = >, O, O, o, 9 GND | Ground pin
I361 1351 1341 l331 l321 1311 l3o1 logi Iogl 10 SW | Output pin OUTW
LiLy Ly Ly LiLu Ly Ly 11 GHW | High side gate output pin W
PwM[ T 127 Hu- 12 GLW | Low side gate output pin W
| _ ] 13 S\ Output pin OUTV
Dir[ 2 126 | HU+ 14 GHV__| High side gate output pin V
L -— 15 GLV Low side gate output pin V
Decayf 3_, 125 | HV- 16 SU__ | Output pin OUTU
F—= 57 17 GHU | High side gate output pin U
GND 4 124V 18 GLU Low side gate output pin U
CPL[ 5] S|_66330 753 Hw- 19 GND | Ground pin
| _ ] 20 Sen | Current detection pin
CPH[ 6 1227 HW+ 21 Ref | Internal PWM current setting pin
L — - -— 22 HW+ | Hall element input pin HW+
VBBl 7, 121_| REF 23 HW-_ | Hall element input pin HW—
] 57 1 24 HV+ Hall element input pin HV+
VePl 8. 120_{ SEN 25 HV—_ | Hall element input pin HV—
GND '_§J l"1__9_' GND 26 HU+ | Hall element input pin HU+
27 HU- Hall element input pin HU-
R B R it B B 28 | GND | Ground pin
|10! |11! |12! :13! |14! |15! |16! |1 7! |18! 29 CLD Lock detection time setting pin
% % % 7 E > 3 % 3 30 Ccosc Swi?ching frquency setting pin
5 O 6 O o O 31 VDD | Logic supply pin
32 FG FG output pin
33 FL Error detection output pin
34 Brake | Brake input pin
35 Ena Lock counter reset signal & enable signal input pin
36 GND | Ground pin
* Connect the GND and VBB pins to their respective power lines.
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1-2-5 ngh Voltage 3-Phase Brushless Motor Driver ICS m———_—

HFeatures

), Cre{o]oJo) V1 o IST-Ya (=X Surface-Mount, Built-in Overcurrent Protection, Thermal Shutdown, and Overcurrent Limiting Circuits

» A package of 6 MOSFET units for 3-phase
bridge and pre-drive (HVIC, LVIC)

* Best for driving the fan motor (built-in motor)
of air conditioner, etc.

* Built-in boot diode with limited resistance

* Built-in undervoltage lock out (UVLO) circuit

« Built-in overcurrent protection circuit (OCP)

* Built-in Thermal Shut Down (TSD) function
* Built-in current limiter function (OCL)

* Error (FO) terminal with shutdown input

function

+ 7.5V regulator output function (35mA max.)

BAbsolute Maximum Ratings

(Ta=25°C)
Ratings . -

Parameter Symbol SX68001MH SX68002MH SX68003MH Unit Conditions
MOSFET Qutput Breakdown Voltage|  Vpss 250 500 500 \ Vee=15V,VIN=0V
Control Supply Voltage Vce 20 20 20 Vv Between Vcc and COM
Control Supply Voltage (Bootstrap) | Vas 20 20 20 Vv Between VB and HS (U, V, W)
Output Current lo 2.0 1.5 25 A
QOutput Current (pulse) lop 3.0 2.25 3.75 A PW=<100us, duty=1%
Input Voltage VIN -0.5t0 +7 -0.5t0 +7 -0.5t0 +7 \%
Thermal Resistance (Junctionto Case) |~ 61-c 15 15 15 °C/W | *1
Theral Resistance (Junction foAmbientAl) |~ 61-a 41.7 41.7 41.7 °C/W | *1
Operating Case Temp Top —20 to +100 —20 to +100 —20 to +100 °C
Junction Temp (Power part) Ten +150 +150 +150 °C
Storage Temy Tstg —40 to +150 —40 to +150 —40 to +150 °C

*1: When mounted on a board (1.6 mm, 35um copper layer, CEM-3, moldless, natural air cooling)

HRecommended Operating Conditions

Ratings
Parameter Symbol SX68001MH SX68002MH SX68003MH Unit Conditions
min. typ. max. min. typ. max. min. typ. max.
Main Supply Voltage VBB — 150 200 — 300 400 — 300 400 \ Between VBB and LS
Control Supply Voltage Vce 13.5 — 16.5 13.5 — 16.5 13.5 — 16.5 \ Between Vcc and COM
Input Signal Dead Time tdead 15 — — 15 — - 1.5 - - us
Minimum Input Pulse Width tw 0.5 — — 0.5 — — 0.5 — — us
MElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SX68001MH SX68002MH SX68003MH Unit Conditions
min, typ. max. min. typ. max. min typ. max.
Control Supply Current Icc - 4.6 8.5 — 4.6 8.5 — 4.6 8.5 mA | Veel,2=15V, Ireg=0A
Boot Supply Current Ibs - 140 400 — 140 400 — 140 400 uA | VB*HS=15V, Hn=5V, per phase, Tc=20°C to 125°C
e Vet ViH - 2.0 2.5 — 2.0 2.5 — 2.0 2.5 v Vce=15V, Output:ON
ViL 1.0 1.5 — 1.0 1.5 - 1.0 1.5 - Vee=15V, Output:OFF
Input Voltage Hysteresis Width| ~ Vn - 0.5 - - 0.5 - - 0.5 - v Vee=15V
Input Current IH - 230 500 — 230 500 — 230 500 uA | Vee=15V, Vin=5V
Undervoltage Lock Out | UvHL 9.0 - 11.0 9.0 - 11.0 9.0 - 11.0
(high side) ° UVHH 95 _ 115 95 _ 15 95 - 15 \ Between Vss and U(V, W)
Undervoltage Lock Out | UviL 10.0 - 12.0 10.0 - 12.0 10.0 - 12.0
(low side) ° UVLH 10.5 _ 125 105 _ 125 105 - 125 \ Between Vcc and COM
\F/g;‘;;m'”a' O ://:: s - 0;5 5 = 0;5 s = 0;5 V| Vee=15V, Vro=5V, Rro=10kQ
VocLL - — 0.5 — - 0.5 - 0.5
OCL Output Voltage | " 5 - 55 45 - 55 45 - 55 V| Veestsv
Current Limiter Reference Voltage|  Viim 0.6175 0.65 0.6825 0.6175 0.65 0.6825 0.6175 0.65 0.6825 \ Vee=15V
Overcurrent Protection Trip Voltage VTRIP 0.9 1.0 1.1 0.9 1.0 1.1 0.9 1.0 1.1 \ Vee=15V
Overcurrent Protection Retention Time | tp 20 25 - 20 25 - 20 25 - us | Vee=15V
OCP Blanking Time tbk(ocp) - 2 - - 2 - - 2 - us | Vee=15V
SD Terminal Blanking Time | tbk(ocl) - 3.3 — — 3.3 - — 3.3 - us Vee=15V
. ToH 135 150 165 135 150 165 135 150 165
jliemalliictectionland] 7, 105 120 135 105 120 135 105 120 135 °C | vee=15v
Release Threshold Tonys _ 30 — — 30 _ — 30 _
Regulator Output Voltage| Vrea 6.75 7.5 8.25 6.75 7.5 8.25 6.75 7.5 8.25 \ IREG=35mA
MOSFET Output Breakdown Voliage|  Vbss 250 — — 500 - - 500 - - \ Vee=15V, Ip=100uA, Vin=0V
MOSFET Output Leakage Current | Ioss - - 100 - - 100 - - 100 uA Z;%}L%\fwzﬁ)sﬁfgv(zso Vfor
MOSFET DC ON Resistance | Ros o) | — 125 15 - 32 40 - 20 24 o fozgsxf;fgx‘ggogghm’ (| oXes002MH
Diode Forward Voltage | Vso - 1.4 15 - 1.0 15 - 1.0 15 v ch T;SSX'fLiDS:;'gé%g;Mﬁf;’K,fég?,oomH
Boot Diode Leakage Current IiB - - 10 - - 10 - - 10 uA | VR=500V(250 V for SX68001MH)
Boot Diode Forward Voltage VrB - 1.0 1.3 - 1.0 1.3 - 1.0 1.3 \ IF=0.15A
Boot Diode Series Resistance Rep N 60 . . 60 N . 60 - Q
td(on) - 800 - - 810 - - 940 -
tr - 45 - - 60 - - 100 -
High Side Switching Time trr - 75 - - 120 - - 135 - ns
td(off) - 720 - - 815 - - 975 - Vbc=300V(150V for SX68001MH),
tf - 40 - - 40 - - 45 - Vee=15V, Ib=1A(0.75 A for SX68002MH
td(on) - 750 - - 760 - - 900 - or 1.25 A for SX68003MH), Vin=0 to 5V,
tr - 50 _ _ 60 _ _ 105 _ Inductive load
Low Side Switching Time trr - 70 - - 110 - - 135 - ns
td(off) - 660 - - 750 - - 905 -
tf — 20 — — 30 — — 35 —
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Hinternal Block Diagram

SX68000MH Series

VB2 VB32

VB31

=

veet »
» VBB1
> VBB2
[ uvio | [ uvio ][ wvio ][ uvio ]
— — 7
! ! 1<
HINT 0> it [ [ [ =
HIN2 O Logic ] High Side
HINa & Level Shift Drive
w1
com1 Q)
‘ w2
sD v
V1
VCC20) I/JZ
REG Q) REG uvLo
LIN1Q i i i
LIN2O Input Logic » ! ! !
LIN3 &> (OCP reset) Low Side Driver
comz2 1 o
ermal
Shutdown oce
FO OCP & OCL s
ocL

UvLO

Control IC

uvLo | [uvLo

Input
Logic

—>|
>
|

g

High Side

ol

Level Shift Drive

W1 must be connected to W2, and V1 must be
connected to V2 on the printed circuit board.

The input pulldown resistor is built into an IC
(about 22 kQ). If the input is expected to be
unstable or fluctuate widely, however, it needs to
be reinforced with an external resistor.

Attach capacitors near IC. Attach a ceramic
capacitor in parallel with the electrolytic capacitor
T REC REG if too much noise is generated.
T | LNt 9 g
e = (00 roy Low ice oriver | ﬁ}H hS ’J If the current limiter function is not used, leave the
5v com X OCL pin open, and leave the SD pin open or
% Thermal ocp‘ ‘ connect it to GND (if there is a lot of external
FO OCP & OCL S noise).
T | ooPsoct | )
ﬁT
BExternal Dimensions (SOP27) (Unit : mm)
22:0.2
(Including the resin burr)
04012 —T‘J'zs%
B T O A A
1408 nif: g8 80 f
O O E
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3z s
e
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UL L AL LA R e
1.2:0.2 .
1.05:0.2_| |
o
o
M
o
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LG H Y
Product Mass : Approx.1.4g
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1-2-5 High Voltage 3-Phase Brushless Motor Driver ICs

SMAG6820MH Series

Built-in Thermal detection

and 7.5 V Regulator

HFeatures HAbsolute Maximum Ratings (Ta25°C)
« A package of 6 MOSFET units for 3-phase Ratings
. . . Parameter Symbol Unit Conditions
bridge, pre-drive (HVIC, LVIC) and boot diode SMA6821MH | SMAB822MH SMAG823MH
Best for f tor i 4 trol MOSFET Output Breakdown Voltage VDSS 250 500 500 \ Vee=15V,VIN=0V
estior fan motor inverter contro Control Supply Voltage Vee 20 20 20 V| Between Vcc and COM
. High side drive of bootstrap method has been Control Supply Voltage (Bootstrap) Ves 20 20 20 vV Between VB and HS (U, V, W)
employed. Output Current (continuous) lo 2.0 15 25 A
Output Current (pulse) lop 3 2.25 3.75 A PW 100ps, duty=1%
« Built-in undervoltage lock out (auto regression) Regulator Output Current IREG 35 35 35 mA
« Built-in Thermal detection circuit (no stopping) It Vel Vin —05t0+7 051047 051047 v
Thermal Resistance (Junction to Case) fj-c 4.46 4.46 4.46 °C/W When all elements operating
« Built-in fail signal output function (for when the Thermal Resistance (Junction to Ambient Ai) |  6j-a 31.25 31.25 31.25 °C/W | When all elements operating
overheat detection circuit and UVLO) Operating Case Temperature Top -20to +100 —20 1o +100 —20 to +100 °C
L Junction Temperature (Power part) Tch +150 +150 +150 °C
Built-in 7.5 V regulator output (35 mA, max.) Storage Temperature Tstg —40 to +150 —40 to +150 —40 to +150 °C
« Supports CMOS (3.3 and 5.0 V) input levels
BRecommended Operating Conditions
Ratings
Parameter Symbol SMA6821MH SMA6822MH SMA6823MH Unit Conditions
min. typ. max. min. typ. max. min. typ. max.
Main Supply Voltage VBB - 140 200 - 300 400 - 300 400 vV Between Vs and LS
Control Supply Voltage Vee 13.5 - 16.5 13.5 - 16.5 13.5 - 16.5 \ Between Vcc and COM
Input Signal Dead Time tdead 15 - - 1.5 - - 15 - - s
Minimum Input Pulse Width tw 0.5 - - 0.5 - - 0.5 - - s
HElectrical Characteristics _o5e
(Ta=25°C)
Ratings
Parameter Symbol SMA6821MH SMA6822MH SMA6823MH Unit Conditions
min. typ. max. min typ. max. min. typ. max.
Control Supply Current Icc - 4 6 - 4 6 - 4 6 mA Vee=15V
iR ViH - 2 2.5 - 2 2.5 - 2 2.5 v Vee=15V, Output:ON
Vi 1 1.5 - 1 1.5 - 1 1.5 - Vee=15V, Output:OFF
I - 50 100 - 50 100 - 50 100 Vee=15V, VIN=5V
Input Current A
IiL - - 2 - - 2 - - 2 Vee=15V, VIN=0V
Ur.1dev(.JItage Lock Out UvHL 9.0 10.0 11.0 9.0 10.0 1.0 9.0 10.0 11.0 v Between Vs and U (V, W)
(high side) UvHH 9.5 10.5 11.5 9.5 10.5 1.5 9.5 10.5 11.5
Unde\{oltage Lock Out Uil 10.0 1.0 12.0 10.0 1.0 12.0 10.0 11.0 12.0 v Between Voc and COM
(low side) UvLh 10.5 1.5 12.5 10.5 1.5 12.5 10.5 11.5 12.5
VFoL 0 - 1.0 0 - 1.0 0 - 1.0
FO Pi Vol \ Vee=15V
O Pin Output Voltage = 40 - 55 40 - 55 40 - 55
Overheat detection threshold ToH 135 150 165 135 150 165 135 150 165 c Vooot5V
Overheat detection release threshold Tou 105 120 135 105 120 135 105 120 135 g
Regulator output voltage VREG - 7.5 - - 7.5 - - 7.5 - \ IREG=35mA
Boot Diode Forward Voltage \i:] - 1.1 1.3 - 1.1 1.3 - 1.1 1.3 vV IF=0.15A
Boot Diode Series Resi Rep = 22 = = 22 = = 22 = Q
MOSFET Output Voltage| ~ Vbss 250 - - 500 - - 500 - - vV Vee=15V, Ib=100pA, Vin=0V
_ _ _ _ _ _ Vee=15V, Vps=500V (250V for
MOSFET Qutput Leakage Current Ipss 100 100 100 pA SMAGB21MH), ViINZOV
. Vee=15V, Ip=1.0A (0.75A for SMA6822MH,
MOSFET DC On Resistance | Ros(on) - 1.25 1.5 - 3.6 4.0 - 2.0 24 Q 1.25A for SMA6823MH), Vin=5V
. Vee=15V, Isp=1.0A (0.75A for SMA6822MH,
Diode Forward Voltage Vsp - 1.1 1.5 - 11 15 - 11 15 \ 1.25A for SMA6823MH), ViN=0V
td(on) - 430 - - 485 - - 665 -
tr - 55 - - 85 - - 145 -
High Side Switching Time trr - 90 - - 120 - - 150 - ns
td(off) - 355 - - 420 - - 545 - VBe=300V (150V for SMA6821MH),
tf - 20 - - 30 - - 40 - Vce=15V, Ip=1A (0.75A for SMA6822MH,
td(on) - 405 - - 520 - - 720 - 1.25A for SMA6823MH), 0V<Vin<5V
tr _ 50 _ _ 100 _ _ 175 _ Inductive load
Low Side Switching Time trr - 90 - - 120 - - 150 - ns
td(off) - 395 - - 485 - - 605 -
tf - 20 - - 25 - - 45 -
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Hinternal Block Diagram

SMA6820MH Series

HTypical Connection Diagram

VD

O VBB1
VCC1 () VBB2
.
ios e - IglEt
N2 Logic
S S
Ccom1 O
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vce2 w1
w2z
VREG
LIN1 i < i
LIN2
LIN3
Ccom2 Ls2
LS1
FO

VB1 VB2 VB3 j
L i
veet  Hon B
Ht 24
HINT
HiNZ
N posl—
12

veez

e oop %}
7
LIN2 !

g1
Y

MCcuU

Lvic

The input pulldown resistor is built into an IC (about 100 kQ). If the input
is expected to be unstable or fluctuate widely, however, it needs to be
reinforced with an external resistor.

Attach capacitors near IC. Attach a ceramic capacitor in parallel with the
electrolytic capacitor if too much noise is generated.

BExternal Dimensions (ZIP24 [SMA24Pin])

(Unit : mm)

(Measured at the tip)
]
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A g 1.2:0.1
at the root)
L2l
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| |2
S| 5f5 o +
1 Sl 28 0.
= HlE oo .
Sl &NET (Measured at the tip)
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I 31.3:0.2 )

1230887805 nudnussnBEANDEA

Forming No.2451

310.2 4:0.2

| o
=] 0
Gf} @ d < 1.2:0.1
=3 © (Measured at the root)
TR IR IR .
39
]
+0.15 -
_ |l 06008 0.5+0.15
23 X P1.27+0.5=29.21+0.6 2005
' (Measured at the tip) 45:05

) 31.3:0.2
’— (Including the resin burr)
L]

(Measured at the tip)

1.3 5 7 9 11 13 15 17 19 21 23
2 4 6 8 10 1214 16 18 20 22 24

Forming No0.2452

Product Mass : Approx.3.9g
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1-2-5 High Voltage 3-Phase Brushless Motor Driver ICs

SMAG6860MZ Series

Built-in Overcurrent Protection, Thermal Shutdown, and Overcurrent Limiting Circuits

HFeatures BAbsolute Maximum Ratings (Ta=25°C)
« Built-in boot diode with 210Q limiting resistor N Symbol Ratings Wt F——.
« Built-in overcurrent protection circuit (OCP) SMAGB62MZ | SMAG863MZ | SMAG865MZ
MOSFET Output Breakdown Voltage|  Vpss 500 \" Vee=15Y, Ip=100uA, Vin=0V
« Overcurrent protection with off-time period Control Supply Voltage (Vee) | Ve 20 V | Between Vcc and COM
adjustable by an external capacitor Control Supply Voltage (Bootstrap)|  VBs 20 \ Between Ve and HS (U, V, W)
o . Output Current (continuous) | lo 15 \ 25 \ 25 A
+ Overcurrent limiting operation Output Current (pulse)| lop 2.25 \ 3.75 \ 3.75 A |PW=100us, duty=1%
« Built-in thermal shutdown (TSD) circuit Input Voltage VIN -0.5t0 +7 \ HiNT to HIN3, Lint to Lin3
. Thermal Resistance (Junction o Casg) |~ 6j-c 4.46 °C/W | All elements operating
+ Externally controllable shutdown operation Themal Resistance (Junciion to Ambient Al |~ j-a 31.25 °C/W | All elements operating
Operating Case Temperature| ~ Tc —20 to +100 °C
Junction Temperature (Power part)| ~ Tj 150 °C
Storage Temperature| Tstg —40 to +150 °C
HRecommended Operating Conditions
Ratings
Parameter Symbol SMA6862MZ SMA6863MZ SMA6865MZ Unit Conditions
min. typ. max. min. typ. max. min. typ. max.
Main Supply Voltage Ves . 300 400 . 300 400 . 300 400 \ Between Ves and LS
Control Supply Voltage Vce 13.5 - 16.5 13.5 - 16.5 13.5 - 16.5 Vv Between Vcc and COM
RC Pull-up Resistor RR 33 - 390 33 - 390 33 - 390 kQ Vre=5V
RC Noise Eliminating Capacitor CC 1 - 4.7 1 - 4.7 1 - 4.7 nF VRre=5V
SD1 Pull-up Resistor RL 3.3 - 10 3.3 - 10 3.3 - 10 kQ V=5V
SD1 Noise Eliminating Capacitor CL 1 - 10 1 - 10 1 - 10 nF V=5V
SD2 Pull-up Resistor Rup2 3.3 - 10 3.3 - 10 3.3 - 10 kQ Vupe=5V
SD2 Noise Eliminating Capacitor Csp2 1 - 10 1 - 10 1 - 10 nF Vup2=5V
Input Signal Dead Time tdead 1.5 - - 1.5 - - 1.5 - - us Tj=—20°C to +150°C
Minimum Input Pulse Width Tw 0.5 = = 0.5 . . 0.5 = = us
HElectrical Characteristics (Tac25°C)
Ratings
Parameter Symbol SMA6862MZ SMA6863MZ SMAB865MZ Unit Conditions
min, typ. max. min. typ. max. min. typ. max.
Control Supply Current lec — 4.2 7 — 4.2 7 — 4.2 7 mA | Vee=15V
Boot Supply Current I — 135 380 — 135 380 — 135 380 uA | VB=15V, HN=5V
ViH - 2.9 3.4 - 2.9 3.4 - 2.9 3.4
e Vi 16 21 - 16 21 - 16 21 - V| Vee=18V
UVHL 9.0 10.0 11.0 9.0 10.0 11.0 9.0 10.0 11.0
Undervoltage Lock Out 1y 1 o5 105 115 95 105 115 95 105 115 V| Between Vaand U (V. W)
Undervoltage Lock Out UV 10.0 11.0 12.0 10.0 11.0 12.0 10.0 11.0 12.0 v Between Voo and COM
UVLH 10.5 11.5 12.5 10.5 115 12.5 10.5 11.5 12.5
Termal Protection and ToH 120 135 150 120 135 150 120 135 150 c Vooei5V
Release Threshold ToL 100 115 130 100 115 130 100 115 130
Overcurrent Protection Trip Voltage| VTriP — 1.0 — — 1.0 — — 1.0 — \ Vce=15V
Current Limiting Reference Voltage| ~ Viim — 0.53 — — 0.53 — — 0.53 — \ Vce=15V
Overcurrent Protection Retention Time| ~ tp — 2 — — 2 — — 2 — ms | Vre=5V, RR=360kQ, CC=0.0047uF
Boot Diode Leakage Current| ILBD — — 10 — — 10 — — 10 uA | VrR=500V
Boot Diode Forward Voltage| Vrs — 0.8 1.3 — 0.8 1.3 — 0.8 1.3 \ IF=0.05A
Boot Diode Series Resistance| Rsp - 210 - - 210 - - 210 - Q
MOSFET Output Breakdown Voltage| Vbss 500 — — 500 — — 500 — — \ Vce=15V, Ib=100uA, ViN=0V
MOSFET Output Leakage Current|  Ipss — — 100 — — 100 — — 100 uA | Vee=15V, Vbs=500V, ViNn=0V
. Vce=15V, Ip=1.25A
MOSFET DC ON Resistance | Ros(on) - 3.6 4.0 - 2.0 24 - 1.4 1.7 Q (0.75A for the SMAG862MZ), Vin=5V
MOSFET Diode Forvard Voltage |  Viso - 11 15 - 11 15 - 10 15 v \2807:51: Y&rlfﬁzgﬁfeaemzx VineOV
td(on) - 720 - - 820 - - 750 -
tr — 60 - - 100 — - 60 —
High Side Switching Time|  trr - 110 - - 120 - - 100 - ns
td(off) — 690 - - 740 — - 680 — VBB=300V, Vcc=15V, Ip=1.5A
tf — 30 - - 30 — - 20 — (2.5A for the SMA6863MZ and SMA6865MZ),
td(on) — 670 - - 790 — - 640 — ViN=0 to 5V
tr - 70 - - 110 - - 65 - Inductive load
Low Side Switching Time|  trr - 120 - - 130 - - 100 - ns
td(off) - 590 - - 700 - - 560 -
tf — 30 — — 30 — — 20 —
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Hinternal Block Diagram

SMA6860MZ Series
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When the current limiter function is used
(OCL and SD1 are connected)

(Unit : mm)
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Product Mass: Approx. 3.9 g
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1-2-5 High Voltage 3-Phase Brushless Motor Driver ICs

SLA6860MZ Series

Built-in Overcurrent Protection, Thermal Shutdown, and Overcurrent Limiting Circuits

BFeatures HAbsolute Maximum Ratings (Ta=25°C)
« Built-in boot diode with 210Q limiting resistor A — Unit Conditions
« Built-in overcurrent protection circuit (OCP) 4 LA LA
MOSFET Qutput Breakdown Voltage | Voss \" Vee=15V, Ip=100uA, ViN=0V
« Overcurrent protection with off-time period Control Supply Voltage (Vee) | Vee V | Between Vcc and COM
adjustable by an external capacitor Control Supply Voltage (Bootstrap) |  VBs \ Between VB and HS (U, V, W)
Lo X Qutput Current (continuous) lo 25 3.0 A
+ Overcurrent limiting operation Output Current (pulse) lop 3.75 4.5 A PW=<100us, duty=1%
« Built-in thermal shutdown (TSD) circuit Input Voltage VIN -0.5 to +7 \ HiNT to Hin3, Lint to Lin3
« Externally controllable shutdown operation Lr:lirgilrﬁgs(l;sézgfe bre °C/W | All elements operating
L:ﬁ;?;l t':(i\srfbtizzfiir) bia °C/W | All elements operating
Operating Case T Te —20 to +100 °C
Junction Temperature (Power part) Ti °C
Storage Temperature | Tstg —40 to +150 °C
HRecommended Operating Conditions
Ratings
Parameter Symbol SLA6868MZ SLA6870MZ Unit Conditions
min. typ. max. min. typ. max.
Main Supply Voltage Ves - 300 400 - 300 400 \" Between Ve and LS
Control Supply Voltage Vee 13.5 - 16.5 13.5 - 16.5 \" Between Vcc and COM
RC Pull-up Resistor RR 33 - 390 33 - 390 kQ VRc=5V
RC Noise Eliminating Capacitor CC 1 - 4.7 1 - 4.7 nF VRc=5V
SD1 Pull-up Resistor RL 3.3 - 10 3.3 - 10 kQ V=5V
SD1 Noise Eliminating Capacitor CL 1 - 10 1 - 10 nF V=5V
SD2 Pull-up Resistor Rup2 3.3 - 10 3.3 - 10 kQ Vup2=5V
SD2 Noise Eliminating Capacitor| ~ Csp2 1 - 10 1 - 10 nF Vup2=5V
Input Signal Dead Time tdead 1.5 - - 1.5 - - us Ti=—20°C to +150°C
Minimum Input Pulse Width Tw 0.5 — — 0.5 — — us
HMElectrical Characteristics (Tas25°C)
Ratings
Parameter Symbol SLA6868MZ SLA6870MZ Unit Conditions
min typ. max. min typ. max.
Control Supply Current lec - 4.2 7 - 4.2 7 mA Vee=15V
Boot Supply Current Is - 135 380 - 135 380 uA Ve=15V, Hin=5V
ViH - 2.9 3.4 - 2.9 3.4
Input Voltage Vi 16 51 — 16 51 _ \ Vee=15V
UVHL 9.0 10.0 11.0 9.0 10.0 11.0
Undervoltage Lock Out UVrn 95 105 115 95 105 15 \ Between VB and U(V,W)
UViL 10.0 11.0 12.0 10.0 11.0 12.0
Undervoltage Lock Out Uvin 105 15 125 105 115 125 \ Between Vcec and COM
Thermal Protection and ToH 120 135 150 120 135 150 N
Release Threshold ToL 100 115 130 100 115 130 C | V18V
Overcurrent Protection Trip Voltage VTRIP = 1.0 = = 1.0 = Vv Vee=15V
Current Limiting Reference Voltage Vim - 0.53 - - 0.53 - Vv Vee=15V
Overcurrent Protection Retention Time o - 2 - - 2 - ms Vre=5V, RR=360kQ, CC=0.0047uF
Boot Diode Leakage Current ILBD - - 10 - - 10 uA VR=500V
Boot Diode Forward Voltage VB - 0.8 1.3 - 0.8 1.3 Vv IF=0.05A
Boot Diode Series Resistance Rep - 210 - - 210 - Q
MOSFET Output Breakdown Voltage Vbss 500 - - 500 - - Vv Vee=15V, Ip=100uA, ViN=0V
MOSFET Output Leakage Current Ipss - - 100 - - 100 uA Vee=15V, Vbs=500V, ViN=0V
MOSFET DC ON Resistance| Ros(on) - 2.0 24 - 1.4 1.7 Q xf,ig,v’ Io=1.25A (1.5A for SLABE7OMZ),
MOSFET Diode Forward Voltage| ~ Vo - 14 15 - 10 15 v xf;:g’,v 10=1.25A (1.5A for SLAGE7O0MZ),
td(on) — 820 — — 755 —
tr — 100 — — 65 —
High Side Switching Time trr — 120 — — 100 — ns
td(:f’ff) = 7;50 = = 6120 = VB8=300V, Veo=15V, I0=2.5A
T S . S ————— —— S
tr — 110 — — 70 —
Low Side Switching Time trr — 130 — — 105 — ns
td(off) - 700 - - 560 -
tf — 30 — — 20 —
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Hinternal Block Diagram

SLA6860MZ Series
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HTypical Connection Diagram

When the current limiter function is used
(OCL and SD1 are connected)

BExternal Dimensions (ZIP24 with Fin [SLA24Pin])

13 5 7 9 1 131517 19 20 2

Forming No.2171

(Unit : mm)
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Forming No.2175

Product Mass: Approx. 5.9 g
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1-2-5 High Voltage 3-Phase Brushless Motor Driver ICs

SIM6800M Series

Overcurrent Protection, Thermal Shutdown, Built-in Current Limiting Function, 3 Shunt Support, DIP Package

BFeatures HAbsolute Maximum Ratings (Ta=25°C)
« Ideal for driving refrigerator compressors and Ratings ) B
the fan motor (built-in motor) of air conditioners PV SlEe! SIMBB11M | SIMB812M | SIMes22M | siveszzm | Uit Canaliae
; . . MOSFET Output Breakdown Voltage | Vbss 500 500 600 600 V| Vce=15V,Vin=0V
» Six MOSFETs for 3-phase bridge and pre-drive
. HVIC. LVI p, 9 K p | Control Supply Voltage Vce 20 20 20 20 V | Between Vcc and COM
cireuits ( C, C) incorporated in single Control Supply Voltage (Bootstrap) Ves 20 20 20 20 V| Between VB and HS(U, V, W)
package Output Current (continuous) lo 2.0 25 5.0 5.0 A
(For SIM6822M and SIM682227M, the 6 ?“‘pt“\tlcl:‘"e”‘ (pulse) \'/"P 5 :}0 - 02-:5 —— 57-15 —— 57-15 - C PW=100us, duty=1%
nput Voltage IN -0.5t0 + —-0.5t0 + -0.5t0 + -0.510 +
MOSFETs are replaced by 6 IGBTs and 6 Thermal Resistance| MOSFET or IGBT fic 3.6 3.6 3.6 3.6 W All elements operating
FRDs) (Junction to Case) | FRD 6 j—_FRD — - 4.2 4.2 All elements operating
« New package (DIP-40) that separates control Thermal Resm‘tanc‘e MOSFET or IGBT | fj-a 25 25 25 25 W All elements operat!ng
. | oi d hiah volt . (Junction to Ambient Air)| FRD 6 j-a_FRD — — 29 29 All elements operating
signal pins and high voltage pins Operating Case Temperature Top |20 to +100 |-20 to +100 | —20 to +100 |—20 to +100 | °C
« 3-shunt configuration allows configuration of Junction Temperature (Power part) Teh +150 +150 +150 +150 °C
vector control Storage Temperature Tstg —40 to +150 |—40 to +150 |—40to +150 |-40to +150 | °C
« Built-in boot diode with limiting resistor
« Built-in undervoltage lockout (UVLO) circuit . .
BRecommended Operating Conditions
« Built-in overcurrent protection circuit (OCP) -
Ratings
« Built-in thermal shutdown (TSD) function Parameter Symbol SIM6811M SIM6812M SIM6822M SIM6827M Unit |Conditions
e - . min. . |max. | min. . | max.| min. . | max.| min. . | max.
« Built-in current limiter function (OCL) ypHme] iy imal ypalime) ypalime) Py
. etween Vs
« Error (FO) pin with shutdown input function MER Sy VeliEge Ves i i Bt M el N el M M el B PO TTS
Between Vce
Control Supply Voltage Vcc 135| 15 |165 (135 | 15 [165 (135 | 15 |16.5 (1835 | 15 |165| V and COM
Input Signal Dead Time tdead 15 | - - 1.5 - - 1.5 - - 15 | - - us
Minimum Input Pulse Width tw 05 | - - 0.5 - - 0.5 - - 05 | — - us
Bootstrap Capacitor Capacitance |  Cboot 1 — — 1 — — 1 — — 1 - - uF
FO Pull-up Resistor RFo 33 | - 10 | 3.3 - 10 | 33 - 10 | 33 | - 10 | kQ
FO Capacitor Capacitance| Cro |0.001| — |0.01 |0.001| - |0.01 |0.001| — |0.01 |0.001] — |0.01 | uF
HElectrical Characteristics (Tas25°C)
Ratings
Parameter Symbol SIM6811M SIM6812M SIM6822M SIM6827M Unit Conditions
min. | typ. | max.| min. | typ. | max.| min. | typ. | max. | min. | typ. | max.
Control Supply Current Icc - 3.2 4.5 - 3.2 45 - 3.2 45 = 3.2 45 | mA |Vco=15V
Boot Supply Current I8 - 140 | 400 - 140 | 400 - 140 | 400 - 140 400 | wuA |VB=15V, Hin=5V, per phase
Inout Volt Vi - 2 2.5 - 2 2.5 - 2 2.5 - 2 25 v Vce=15V, Output:ON
put Voltage Vi 1 15 | - 1 15 | - 1 15 | - 1 15 | - Vco=15V, Output:OFF
ViH - 2 25 - 2 25 - 2 25 - 2 25 Vce=15V, Fo:Passive
A0 eV TRl e s ViL 1 15 - [ 1 [15] - 1 [15 | - 1 [ 15 | - | Y [Veo-15V, FoActve
Inout Current liH - 230 500 - 230 500 - 230 500 - 230 500 A Vce=15V, Vin=5V
P L - o T e T =T -T2l =T=T2T1T=T-=T<2%21™" Veo=15v, vm=0v
. . UVHL 9.0 10.0 | 11.0 9.0 10.0 | 11.0 9.0 10.0 | 11.0 9.0 10.0 | 11.0
Undervoltage Lock Out (high side) UVrin 95 105 | 115 | 95 105 | 115 | 95 105 1 115 | 95 105 | 115 V  |Between Vs and U(V, W)
. UV 10.0 | 11.0 | 12.0 | 10.0 | 11.0 | 12.0 | 10.0 | 11.0 | 12.0 | 10.0 | 11.0 | 12.0
Undervoltage Lock Out (low side) =,/ ™ T05 | 115 | 125 | 105 | 11.5 | 125 | 10.5 | 11.5 | 125 | 105 | 115 | 125 | " |oetween Vecand COM
. VFoL 0 - 0.5 0 - 0.5 0 - 0.5 0 = 0.5
FO Pin Output Voltage Vron 28 — — 28 - — 28 — — 28 - — V  |Vce=15V, VFO=5V, RFO=10kQ
. VocLL 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
S (A QU VEEEE Voo | 45 | - | 55 | 45 | - | 55 | 45 | - | 55 | 45 | - | 55 Voe=15V
Current Limiting Reference Voltage | Viim - 0.65 - - 0.65 - - 0.65 - - 0.65 - V. |Vce=15V
Overcurrent Protection Trip Voltage| V7rIP - 1.0 - - 1.0 - - 1.0 - - 1.0 - V_ |Vce=15V
Overcurrent Protection Retention Time Tp - 25 - - 25 - - 25 - - 25 - us |Vec=15V
OCP Blanking Time Tbk(ocr) - 2.0 - - 2.0 - - 2.0 - - 2.0 - us |Vee=15V
OCL Blanking Time Tbk(ocL) - 2.0 - - 2.0 - - 2.0 - - 2.0 - us |Vec=15V
Terminal Protection and ToH 135 150 165 135 150 165 135 150 165 135 150 165
°C |Vce=15V, No FIN
Rel Threshold ToL 105 | 120 | 135 | 105 | 120 | 135 | 105 | 120 | 135 | 105 | 120 | 135
Boot Diode Forward Voltage VFB - 1.0 1.3 - 1.0 1.3 - 1.0 1.3 - 1.0 1.3 V  |IF=0.15A
Boot Diode Series Resistance Rep - 60 - - 60 - - 60 - - 60 - Q
MOSFET Output Breakdown Voltage | Vbss 500 - - 500 - - - - - - - - V  |Vce=15V, Ib=100uA, ViN=0V
IGBT Output Breakdown Voltage Vces - - - - - - 600 - 600 - V  |Vce=15V, ICE=1mA, ViN=0V
MOSFET Output Leakage Current Ipss - - 100 - - 100 - - - - - - uA | Vee=15V, Vbs=500V, ViNn=0V
IGBT Output Leakage Current IcEs - - - - - - - - 1 - - 1 mA |Vce=15V, Vce=600V, ViN=0V
MOSFET DC ON Resistance Rbs(on) - 3.2 4.0 - 2.0 2.4 - - - - — - Q [Vce=15V, Ip=1.0A (1.25A for the SIM6812M), ViN=5V
IGBT Output Saturation Voltage VCE(sat) - - - - - - - 1.75 | 22 - 1.75 2.2 V  |Vce=15V, Ic=5.0A, Vin=5V
Diode Forward Voltage Vsp - 10 | 15 | - 10 | 15 | - |20 | 24 | - | 20 | 24 Veo=15V, Isp=1.0A (1.25A for the SIME812M,
lec=5A for the SIM6822M, 27M), Vin=0V
td(on) - 770 - - 910 - - 740 - - 1030 -
tr - 70 - - 100 - - 70 - - 180 -
High Side Switching Time trr - 150 - - 140 - - 80 - - 100 - ns
td(‘f’”) - 63900 -1 - 74000 - |- ‘:’gg - |- fgg - Vee=300V, Vee=15V,Io=1.0A,
! - - - - - - - - 1 - (1.25A for the SIM6812M, Ic=5A for the
o) | - 1690 4 - | - |85 | - | - L6 - | - 1080, - SIMB822M, 27M), ViN=0 to 5V, Inductive load
tr - 90 - - 110 - - 100 - - 240 -
Low Side Switching Time trr - 150 - - 155 - - 80 - - 100 - ns
td(off) - 650 - - 775 - - 540 - - 540 -
tf - 50 - - 35 - - 100 - - 150 -
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Hinternal Block Diagram

SIM6800M Series

VBIAVBIB VB2 VB3
o VBB
vcet !
UVLO UVLo] [UVLo] [UVio
. L High Side — T‘ ’—‘E}
HIN2 ]
HIN3 Logic ™71 | evel Shift Driver
wi
comt | w
) v
Vi
vce2 ve
UV
LIN1 "
LIN2 Ig‘élg Logut: Low Side —'_‘E} T‘E}
LIN3 ( reset) Driver
com2 ‘ Thetmal Ls1
Shutdown | 9P tggA
FO OCP & OCL o985
ocL
ocp

The internal block diagram above shows SIM6811M and SIM6812M.

For SIM6822M and SIM6827M, the MOSFETSs are replaced by a combination of IGBTs and FRDs.

HTypical Connection Diagram

VB1A_VvBiBl VB2 | VB3
DC-link
LE)AI -
VBB
VvCCi
UVLO UVLO | [UVLO] [UVLO
p . s board.
— HIN1 | t J ;t ’J ;t E} -LZ'Z _Ez
nput [ . .
T Logic [ High Side Cboota] Cboot2T Cboott
—| Level Shift Driver w
comi ] 1
|
SD,
XV1 W Brushlesd
VCe2 xz V'\ DC motor,
] UVLO v
[<]
= LIN1
g i = = =
3 LIN2 Input Logic Low Side | ﬁ}H ﬁ}
LINS, (OCP reset) Driver
5V Com2, LS1
Thermal LS2
RFO%’ FOI IM;MI ocF [S3A
[ gLs3s
ocL,
R )
ocp, L Ro 3 lot of external noise).
. Cro 1R f
1T T
com T

The typical connection diagram above shows SIM6811M and SIM6812M.
For SIM6822M and SIM6827M, the MOSFETs are replaced by a combination

W1 must be connected to W2, and V1 must
be connected to V2 on the printed circuit

The input pulldown resistor is built into an IC
(about 22 kQ). If the input is expected to be
unstable or fluctuate widely, however, it needs
to be reinforced with an external resistor.

Attach capacitors near IC. Attach a ceramic
capacitor in parallel with the electrolytic
capacitor if too much noise is generated.

If the current limiter function is not used,
leave the OCL pin open, and leave the SD
pin open or connect it to GND (if there is a

of IGBTs and FRDs.

HMExternal Dimensions

(Unit : mm)

% -8
2 +0.4 ?'O'
2 2-R15 «L‘ ‘%o'
40 s 21
fi i f om O O O S, T L.
1° I °l 5 3 £
2|z 9 | | £
B 1A N[
1€ 3 = &
i 2 b —~ 2
[[C Pin 1 marking O \_‘:i g 4 L o .
NRURURURURURVRTRT] [ RVRVRVRURURUR - o =
1 Uuuyuuygue U 20 2 8 1
(0.04) < 1.8=01
7 33.7] ™~ (Measured at the root)
36103
g
%
& \
0

0.1
05250

19xP1.778+0.25=33.782+0.3

(Measured at the tip)

Product Mass: Approx. 5.5 g
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1-2-5 High Voltage 3-Phase Brushless Motor Driver ICs

SCM1240M Series

HFeatures

|GBT Qutput Element, Bui

t-in Thermal Shutdown, Overcurrent Protection, and Shoot Through Prevention Circuits

« Six IGBTs and six FRDs for the 3-phase bridge, a pre-drive IC, and a boot diode are integrated into a single package

(For SCM1248M, the 6 IGBTs and 6 FRDs are replaced with 6 MOSFETSs)
« Best for driving air conditioner compressors, washing machine drums, and refrigerator compressors
« Built-in shoot through prevention (STP) circuit (when the ON signal is input simultaneously)

« All IGBTs can be shut down when commonly connected to the FO pin.

« Three built-in boot diodes with limiting resistors

« Built-in undervoltage lock out (UVLO) circuit

« Built-in overcurrent protection (OCP) circuit
* Built-in thermal shut down (TSD) circuit

« Fail signal output during operation of the UVLO (low side only), OCP, or STP circuit
» Supports CMOS (3.3 and 5 V) input levels

BAbsolute Maximum Ratings (Ta=25C)
Ratings . "

PRI Symbol =g oM1241M SCM1243MF SCM1 24gsMF SCM1246MF SCM1248M Yt ol
Supply Voltage Vbc 450 450 450 450 400 V | Between Ves and LS1 to LS3
Supply Voltage (Surge) Vbc(surge) 500 500 500 500 450 V | Between Ves and LS1 to LS3
IGBT Output Breakdown Voltage | VcEes 600 600 600 600 - V. [Vce=15V, Ic=1mA, ViNn=0V
MOSFET Output Breakdown Voltage | Vbss - - - - 500 V[ Vece=15V, Ip=1mA, ViNn=0V
Control Supply Voltage Vce 20 20 20 20 20 V | Between Vcc and COM
Control Supply Voltage (Bootstrap)| Vs 20 20 20 20 20 V| Between Ve and HS (U, V, W)
Output Current (continuous) lo 10 15 20 30 5 A | Tc=25°C

PW=1ms (100us for the SCM
Output Current (pulse) lop 20 30 30 45 75 A 1248M), [;uly=1 o, To=25°C
Input Voltage VIN —0.5t0 +7.0 —0.5t0 +7.0 —0.5t0 +7.0 —-0.5t0 +7.0 —0.5t0 +7.0 V| Hin, Lin, OCP
Fo Pin Voltage VFo 7 7 7 7 7 V | Between Fo and COM
OCP Pin Voltage Vocp —10to +5.0 —10to +5.0 —101to +5.0 —10to +5.0 —10to +5.0 V | Between OCP and COM
Thermal Resistance | IGBT or MOSFET|  8j—<_a 6.0 3.0 3.0 3.0 5.5 °C/W | Per element in operation
(Junction to Case) | FRD Oi—<c F 6.5 4.0 4.0 4.0 — °C/W | Per element in operation
Operating Case Temperature|  Top —20 to +100 —20 to +100 —20 to +100 —20 to +100 —20 to +100 °C
Junction Temperature (Power part) T 150 150 150 150 150 °C
Storage Temperature Tstg —40 to +150 —40 to +150 —40 to +150 —40 to +150 —40 to +150 °C
Insulation Breakdown Voltage| Viso 2,000 2,000 2,000 2,000 2,000 V| Between rear and lead pins, AC one minute
HRecommended Operating Conditions
Ratings
Parameter Symbol SCM1241M SCM1243MF SCM1245MF SCM1246MF SCM1248M Unit Conditions
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
Main Supply Voltage Ves - 300 | 400 - 300 | 400 - 300 | 400 - 300 | 400 - 300 | 400 V | Between Vee and LS
Control Supply Voltage Vce,Ves| 13.5 | 15 16.5 | 135 15 16.5 | 13.5 15 16.5 | 135 | 15 16.5 | 135 15 16.5 V | Between Vcc and COM
- . tiNmingon) | 0.5 - - 0.5 = - 0.5 = - 0.5 = - 0.5 - - s | ON pulse

R A bSOl v | 0.5 | — - o5 [ = — o5 | - — Jos | - | - o5 | - - ts OFFppuIse
Input Signal Dead Time tdead 1.0 - - 1.0 - - 1.0 - - 1.0 - - 1.0 - - us
FO Pull-up Voltage VFo 3.0 - 55 3.0 - 5.5 3.0 - 55 3.0 - 55 3.0 - 5.5 \
FO Pull-up Resistance RFo 1.0 - 22 1.0 - 22 1.0 - 22 1.0 - 22 1.0 - 22 kQ
FO Noise Eliminating Capacitor | Cro 0.001| - 0.01 | 0.001 - 0.01 | 0.001 - 0.01 | 0.001 - 0.01 |0.001 - 0.01 | uF
Boot Capacitor Csoot 10 - 220 10 - 220 10 - 220 10 - 220 10 - 220 uF
Shunt resistor Rs 27 . - 18 = = 18 - - 12 = - 67 . - mQ | lc<lop (ID<lop for the SCM1248M)
RC filter resistor Ro - - 100 - - 100 - - 100 - - 100 - - 100 Q
RC filter capacitor Co 2200 2200 2200 2200 2200 | pF
PWM Carrier Frequency fc — — 20 — — 20 — — 20 — — 20 — — 20 | kHz
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SCM1240M Series

HElectrical Characteristics (Ta=25C)
Ratings
Parameter Symbol SCM1241M SCM1243MF SCM1245MF SCM1246MF SCM1248M Unit Conditions
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
Control Supply Current lcc - 3 - - 3 - - 3 - - 3 - - 3 - mA | Vce=15V, 3circuit total
Boot Supply Current Ibs - 140 - - 140 - - 140 - - 140 - - 140 - wA | VB-HS=15V, 1 circuit, ViN=5V
Input Voltage ViH - 2.0 25 - 2.0 25 - 2.0 25 - 2.0 25 - 2.0 25 v Vce=15V, Output:ON
Vi 1.0 1.5 - 1.0 1.5 - 1.0 1.5 - 1.0 1.5 - 1.0 1.5 - Vce=15V, Output:OFF
Input Current IIH - 230 500 - 230 500 - 230 500 - 230 | 500 - 230 500 | uA | Vce=15V, Vin=5V
Undervoltage Lock Out UVHL 10.0 | 11.0 | 12.0 | 10.0 | 11.0 | 12.0 | 10.0 | 11.0 | 12.0 | 10.0 | 11.0 | 12.0 | 10.0 | 11.0 | 12.0
(high side)g UVen | 10.5 | 115 | 125 | 10.5 | 11.5 | 12.5 | 105 | 115 | 125 | 105 | 115 | 125 | 105 | 115 | 125 | v | Beween VesandHS(U, V. W)
Undervoltage Lock Out uvie 10.0 | 11.0 | 12,0 | 10.0 | 11.0 | 12.0 | 10.0 | 11.0 | 12.0 | 10.0 | 11.0 | 12.0 | 10.0 | 11.0 | 12.0 v Between Voo and COM
(low side) UVLH 10.5 | 11.5 | 125 | 105 | 11.5 | 125 | 105 | 115 | 125 | 105 | 11.5 | 125 | 105 | 115 | 125
FO Pin Output Voltage :/’:3’: TR 25 TR 05 TR 05 YR 05 TR 28 Veo=15V, VFo=5V, Rro=10kQ
Overcurrent Protection Trip Voltage | VtriP | 0.46 | 0.5 | 0.54 | 0.46 | 0.5 | 0.54 | 0.46 | 0.5 | 0.54 | 046 | 0.5 | 0.54 | 046 | 0.5 0.54 Vee=15V
Qvercurrent Protection Retention Time tp - 26 - - 26 - - 26 - - 26 - - 26 - us | Veo=15V
OCP Blanking Time tbk - 1.65 - - 1.65 - - 1.65 - - 1.65 - - 1.65 - us | Vee=15V
Thermal Protection and ToH - 150 - - 150 - - 150 - - 150 - - 150 - G | Veoe15V
Rel Threshold ToL - 120 - - 120 - - 120 - - 120 - - 120 -
IGBT Output Breakdown Voltage| Vces 600 - 600 - 600 - 600 - - - - V | Vec=15V, lc=1mA, Vin=0V
MOSFET Output Breakdown Voltage| Vbss - - - - - - - - - - - - 500 - - V| Vee=15V, Ip=1mA, ViN=0V
IGBT Output Leakage Current| Ices - - 1 - - 1 - - 1 - - 1 - - - mA | Vce=15V, Vce=600V, Vin=0V
MOSFET Output Leakage Current| Ipss - - - - - - - - - - - - - - 1 mA | Vcc=15V, Vbs=500V, Vin=0V
IGBT Output Saturation Voltage| Vce(sat) - 1.7 2.2 - 1.7 2.2 - 1.7 2.2 - 1.7 2.2 - - - V| Vee=15V, Ic=lo (Rated Current), Vin=5V
MOSFET DC ON Resistance | Rpbs(on) — — — — — — — — — — — — — 0.55 0.8 Q Vce=15V, Ip=2.5A, ViN=5V
Diode Forward Voltage Veo | - |17 |22 | - |75 22| - |19 |24 | - |15 [ 20 | - |09 | 14 |V IVSCDC:JZX (';E\'A“’ 12??;%:233’
Boot Diode Forward Voltage VFB - 1.1 1.3 - 1.1 1.3 - 1.1 1.3 - 1.1 1.3 - 1.1 1.3 \ IF=0.15A
Boot Diode Series Resistance Rs - 22 - - 22 - - 22 - - 22 - - 22 - Q
td(on) - 590 - - 600 - - 695 - - 660 - - 820 -
tr - 80 - - 70 - - 95 - - 110 - - 90 -
High Side Switching Time trr - 60 - - 70 - - 75 - - 60 - - 130 - ns
td(off) - 550 - - 620 - - 675 - - 700 - - 700 - Vb0=300V, Voo=15V,
tf = 90 = = 60 = = 55 = = 50 = = 20 = Ic=Ip=lo (Rated Current)
td(on) = | 570 — - | 600 — - 75 — - | 660 | - - 1830 — ViN=0 to 5V, Inductive Ioéd
tr - 100 - - 100 - - 135 - - 150 - - 90 - !
Low Side Switching Time trr - 70 = - 80 - - 115 - = 70 - . 140 - ns
td(off) - 560 - - 600 - - 670 - - 690 - - 710 -
tf — 100 — — 70 — — 50 — — 50 — — 20 —
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1-2-5 High Voltage 3-Phase Brushless Motor Driver ICs

Hinternal Block Diagram (One of three phases)

VB
VBB
HS )
BootDi' NS °
R, 2 i
uv uv :
"l Detect Detect T :
| FRD
) Level | | Drive |
Input Logic shit || " Circuit E UV.W
® L f)
' S
STP M Drive I
Circuit !
o :
oc. Themal | | ! FRD )LS
(} Protect Protect | |
Py py '
e YT T .+ . _Apupuppppnpnpn. gy
MIC

The internal block diagram above shows an IC other than SCM1248M.
For SCM1248M, the IGBTs and FRDs are replaced by MOSFETs.

HTypical Connection Diagram

@ LvB1 |
¥
V. CBOOT#Z % Ce (8)>|<Hs1 > ‘/(31)
ce BootDi 0
T ® v E
Z%( Ji. :LCP . ! Detect ' ERD
. ¢ Input Logic [—H i The input pulldown resistor is built in IC
- (3), ! ul (32) . . .
lL - : ! O— (about 22 kQ). However, if the input is
—4= Drive . expected to be unstable or very fluctuant, it
. needs to be reinforced with external resistor.
i Fap | ¢ ) ) )
. LSt Attach capacitors near IC. Attach a ceramic
MICT ! capacitor in parallel with the electrolytic
\d capacitor if too much noise is generated.
. (28),
CBOOT#Z = | |18 Lns2 S
BootDi
4 v :
_T_ Detect ! FRD.
= T (3) Input L Drive 1
o i (1) nput Logie Circuit |1 (29)
= = ; O
9 - (12), sTP | Drive |!
— " circuit_[7
[ '
8 :
\ (30)
' Fro|
E =oa
o
vBB
w ;
L Detee : FRD
Drive 1
! )]
Drive : Wk)ii
" Circuit_|7 - ZI+
INT 1 Cs
. Fro_#)
. 13
AD - MIC3
i I DRS* Rs%
Cro Co
com 1T T ‘
The typical connection diagram above shows an IC other than SCM1248M.
For SCM1248M, the IGBTs and FRDs are replaced by MOSFETs.
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BExternal Dimensions (DIP33)

SCM1200M Series

(Unit : mm)

_ C c
« < 8xP5.1=40.8
& ™ Pitch tolerance by the lead root size: +0.1 Planar state diagram
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i
B lead cross-section (S=9)
|
i
i
i

|
cross-section (S=9)

o<l | 33
ST w2 W
2 0703 S 12292
0L .
[b —

A lead cross-section (S=9) D lead cross-section (S=9)

(Size after solder dip)

Forming No. 2552

Product Mass: Approx. 11.8g
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|1-3 LED Lighting ICs

Selection Guide

<AC/DC>
Non-isolated Type
Output Input R
Series Name | Part Number Cl.:lrr‘:;t Vc:fa:;e (II\DAS;Z;” Package Circuit Type Features Applications Page
LC5202D 250V 2.2Q DIPS
LC5205D 450V 6.0Q » Low component count
0.5A . )
LC52025 250V 200 Poyvgr factor cor.rectl.on . LED light bulbs,
LC5200 SOP8 Buck « Built-in analog dimming function otc 136
LC52058 450v 6.0@ + OCP: Latch shutdown '
LC5203D 250V 1.3Q + TSD: Auto restart
1.0A DIP8
LC5210D 450V 3.0Q
LC5222D 250V 2.2Q
N o v DIP8 » Low component count
5225 0.5A 450 6.0@ * Power factor correction
LC5222S 250V 2.2Q « Built-i | imming f i i
LC5220 SOPS Buck/ uilt-in analog dlmn?lng unction | LED light bulbs, 138
LC5225S 450V 6.0Q Buck-boost | « External latch function etc.
LC5223D 250V 130 » OCP/OPP: Latch shutdown
1.0A DIP8 » TSD: Auto restart
LC5226D 450V 3.0Q
* Power factor correction
LC5555LD 2.5A 3.950 » Harmonics standard compliant | LED light bulbs
(Class C) LED downlights
LC5550 650V DIP8 Buck « High efficiency LED straight 140
« Universal input tube lamps,
LC5556LD 4.0A 1.9Q + OCP: Pulse by pulse etc.
» OVP/OLP/TSD: Latch shutdown
« Power factor correction
» Harmonics standard compliant
LC5511D - 3.95Q
(Class C) .
. - LED downlights
« High efficiency )
LC5510 650V DIP8 Flyback 8 ) LED straight tube 142
« Universal input lamps. etc
- OCP: Pulse by pulse ps. ete.
LC5513D - 1.9Q + OVP/OLP: Auto restart
» TSD: Latch shutdown
« Power factor correction
* Harmonics standard compliant
LC5565LD - 3.95Q (Class C) with light load LED light bulbs
« High efficiency LED downlights
L5560 esov DIP8 Flyback « Universal input LED straight tube 144
« Built-in analog dimming function | lamps, etc.
LC5566LD - 1.9Q * OCP: Pulse by pulse
» OVP/OLP/TSD: Latch shutdown
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Isolated type

1-3 LED Lighting ICs

MOSFET
Series Name | Part Number Package Circuit Type Features Applications Page
Vbss Rbs(on) (Max)
* Power factor correction
LC5521D 650V 3.95Q ) ) LED downlights
» Harmonics standard compliant )
DIP8 Flyback (Class ©) LED straight tube
LC5523D 650V 1.9Q ) . lamps, etc.
« High efficiency
LC5520 i ) 146
LC5523F 650V 1.9Q - Universal input iling li
' TO220F-7 Fivback + OCP: Pulse by pulse Ceiling .Ilghts
. s50v . OF- ybac « OVP/OLP: Auto restart Stt;eet lights,
19 + TSD: Latch shutdown '
LC5545LD 650V 3.95Q )
« Power factor correction LED downlights
LC5546LD 650V 1.9Q DIP8 Flyback » Harmonics standard compliant | LED straight tube
with light load (Class C) lamps, etc.
LC5548LD 800V 3.5Q - High efficiency
LC5540 < Uni linout 148
LC5546LF 650V 1.9Q niversal inpu
* Analog dimming Ceiling lights
LC5547LF 650V 1.1Q TO220F-7 Flyback + OCP: Pulse by pulse Street lights,
» OVP/OLP/TSD: Latch shutdown | etc.
LC5549LF 800V 1.7Q
<DC/DC>
Series Name | Part Number Inpl;‘ta\r/:;teage Output Current Package Features Applications Page
gsgLen;c?;zfeBzZ\lf\gggz:rs l erations DC input LED
LC5700 LC5720S 8.5to 50V 2A HSOP8 S P lighting 150
PWM dimming RGB LED lightin
OCP/OVP/TSD gnting
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1-3 LED Lighting ICs

(oL YIIVISY-Y4[-X-8 LED Driver ICs

HFeatures

» Buck converter operations

+ High breakdown voltage supply input: 250V

(MAX), 450V (MAX)

« Built-in constant current control circuit

Built-in PWM type constant current control

circuit

Output current can be controlled by REF pin

input voltage

Supports external PWM signal

Inputting PWM signal to PWM pin enables

dimming control

Inputting Low signal to PWM pin enables

turning off of all LED loads

Protection functions

Undervoltage lockout function (UVLO)

Overcurrent protection function (OCP)...Latch

shutdown

Thermal shutdown function (TSD)...Auto

restart

BApplications
« LED light bulbs

HLineup
Part Number Output Current Input Voltage Ros(on) (Max) Package
LC5202D 250V 2.2Q DIP8
LC5205D 0.5A 450V 6.0Q
LC5202S ’ 250V 2.2Q S0Ps
LC52058 450V 6.0Q
LC5203D 250V 1.3Q
— Y 1.0A DIP
LC5210D 0 450V 3.0Q 8
HAbsolute Maximum Ratings (Ta= 25°C)
Ratings .
P bol R k
arameter Symbol 02D | L05202S | LC5205D | LC52058 | L05203D | LG5210D | ot emarks
Output Current*! lo 0.5 1.0 A EX(.jUdmg when
tw is less than 1us
Main Supply Voltage Ve 250 450 250 450 \
Output Breakdown Voltage | Vo(er) 250 450 250 450 \
PWM Pin Voltage*? Vewm -0.3to Vz \Y%
REF Pin Voltage VREF —0.3 to +VREG+0.3 Vv
SEN Pin Voltage Vsen 0310 +4.0 v | Excluding when
tw is less than 1us
Power Dissipation*® Po 173 0.85 1.73 0.85 1.73 w | Sanken
Evaluation Board
Operating Ambient Ta 4010 +105 oc
Temperature
Storage Temperature Tstg —40 to +150 °C
Junction Temperature Tj +150 °C

*1: The output current value may be limited, depending on the duty ratio, ambient temperature, and heating conditions. Do

+ LED lighting equipment

not exceed the junction temperature Tj under any circumstances.

and VZ = 6.3V (TYP). The maximum value of the inflow current is TmA.
*3: The power dissipation PD varies depending on the pattern layout of the circuit board used. Refer to the Ta-PD

characteristics curve.

HRecommended Operating Conditions

*2: There is a built-in zener diode between the PWM pin and GND. VZ is the breakdown voltage of this internal zener diode,

Ratings
Parameter Symbol LC5202D/S LC5203D LC5205D/S LC5210D Unit
min. max. min. max. min. max. min. max.
Supply Voltage VeB 25*1 200 25*1 200 25*1 400 25*1 400 \Y%
Output Current (Average) lo(ava) - 0.4 - 0.8 - 0.4 - 0.8 A
REF Pin Voltage VREF - 0.8 - 0.8 - 0.8 - 0.8 Vv
Case Temperature*? Tc — 105 — 105 — 105 — 105 °C

The recommended operating conditions show the operating conditions required to maintain normal circuit functions as shown in the electrical characteristics.
In actual operation, the device must be used within the recommended operating conditions.

*1: The minimum voltage depends on the LED used.

*2: Defined at the center of the package. The junction temperature Tj is assumed to be 150°C or lower.

HElectrical Characteristics

(Ta=25°C, VBB = 140V, unless otherwise specified)

Parameter Symbol Measurgment - Rarings Unit Remarks
Conditions min. typ. max.
IBBs When output is OFF - 0.8 1.2 mA
Supply Current - .
IeB During operation - 2 - mA
250 - - \ LC5202D/S, LC5203D
Output MOSFET Breakdown Voltage VDs(BR) Io=1mA 450 - — v LC5205D/S, LC5210D
Ip=0.5A - 1.2 2.2 Q LC5202D/S
) Ip=1.0A - 0.7 1.3 Q LC5203D
Output MOSFET ON Resistance Ros(on) I5=0.5A — 35 5 o LC5205D/S
Ip=1.0A - 1.7 3 Q LC5210D
IF=0.5A - 0.8 1 \ LC5202D/S
. IF=1.0A - 0.75 1.2 \ LC5203D
Output MOSFET Body Diode Forward Voltage VF F=05A — 08 09 v LC5205D/S
IF=1.0A - 0.88 1 \ LC5210D
UVLO Release Voltage VuvLo(oN) - 14 - \ VBB pin voltage
UVLO Operation Voltage VUVLO(OFF) — 13 — Vv VBB pin voltage
REG Pin Output Voltage VREG IREG=—0.1mMA 11.5 12 12.5 Vv
REG Pin Output Current IREG VReg=11V - - -2 mA
REF Pin Input Voltage VREeF 0 - 1 \
REF Pin Inflow Current IREF -10 - 10 uhA
Current Control Detection Voltage VsEN VRer—0.03 VREF VRer+0.03 Vv
OCP Detection Voltage Vocp - 3 — Vv
SEN Pin Inflow Current IsEN -10 - 10 uh
PWM Blanking Time tBLK - 400 - ns
PWM Oscillation Frequency frwm Duty=50% - - 200 kHz
Output MOSFET Rising Time tr lo=0.4A — 20 — ns
Output MOSFET Falling Time tr lo=0.4A — 50 — ns
TSD Operating Temperature® TTsD - 150 - °C
TSD Temperature Hysteresis* TTSD(HYS) - 55 - °C
Thermal Resistance bra Sanken Evaluation - - 72 °C/W | LC52xxD
Board — — 147 °C/W | LC52xxS

For the polarity of current values, the sink is defined as "positive" and the source is defined as "negative" with respect to the IC.

*: Control IC chip temperature (Tj)
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LC5200 Series

HMExternal Dimensions

(Unit : mm)
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HPin Functions

Pin No.
Symbol| LC52xxD | LC52xxS Function
(DIP8) (SOP8)
Output of the built-in regulator. Supplies current to the
REG 1 1 internal and external circuits. Connect a 0.1uF bypass
capacitor near the pin.
Connect CR for OFF time setting when using the internal
PWM method.
P 2 2 Functions as the input pin for PWM signals when using the
external PWM method.
OUT pin (output MOSFET) for the internal PWM method
REF 3 3 Input pin for peak current setting
Set a peak current based on the REF pin voltage.
Pin for detecting output current
Connect the current detection resistor RS. Used for peak
SEN 4 4 : ) ;
current detection and overcurrent detection when using the
internal PWM method.
Pin connected to the load. Connected to the drain pin of the
o 5 56 built-in MOSFET.
Main power input pin. Internal power is supplied from this pin
VBB 6 7 ) X
via the internal regulator.
Pin removed
LC52xxD (DIP8) has been removed to secure the insulating
- 7 - distance of the high voltage pins.
For LC52xxS (SOP8), the design criteria of the customer
must be considered.
GND 8 8 GND pin

HTa-Po Characteristics

2 \ \ \
. Pp=1.73W When the Sanken evaluation
= board is used
o
15 4
7
s DIP NGRS,
H &
73
8 A
a Pp=0.85
) -as
H L
o SOP C N
005 =
[} S
g N Th
5] RN S
o S
0 25 50 75 100 125 150

Ambient Temperature Ta(°C)

0.40
EBlock Diagram
AAAA 9
If the pin number differs in the DIP8 and SOP8 packages, the pin number for SOP8
Q is indicated in parentheses.
2.90 o VBB
%6(7)
Control JC
H H H H Hegu\alor}—{ UVLO ‘ (5,6? ouT
O m E k&
Z m 2 2
& > 0 ©°
I i 3
© o~ e Current g
Control
Q 4o s |
\61 \51 L\L_l \El T : SEN
g 2k 8 18 T
GND
HTypical Connection Diagram
>
4 Line / >
o Fitter VBB Vieo 3 @
AC N
INPUT LC5200 ~
REF L,
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1-3 LED Lighting ICs

HFeatures

» Buck and buck-boost converter operations
» Built-in reference voltage for current setting

oL yPLIVRSY-Y4[-X-Q LED Driver ICs

Realizes high precision and easy current setting

» SLEEP function

Output is latched to off when REF pin input

voltage = VsLp
* ENABLE function

All LED loads can be turned off by reducing

REF pin input voltage

+ High breakdown voltage supply input: 250V

(MAX), 450V (MAX)

* Built-in constant current control circuit

Built-in PWM type constant current control circuit
Output current can be controlled by REF pin input voltage

» Supports external PWM dimming

* Protection functions

Flywheel diode open protection (OPP)

function...Latch shutdown

Undervoltage lockout function (UVLO)

Variable type overcurrent protection function

(OCP)...Latch shutdown

Thermal shutdown function (TSD)...Auto restart

HEApplications

» LED light bulbs « LED lighting equipment

HLineup
Part Number QOutput Current Input Voltage Ros(on) (Max) Package

LC5222D 250V 2.2Q

LC5225D 0.5A 450V 6.0Q DIP8

LC52228 ' 250V 2.2Q sops

LC52258 450V 6.0Q

LC5223D 250V 1.3Q

LC5226D 108 450V 3.0Q DIP8

BAbsolute Maximum Ratings (Ta=25°C)
Ratings .
i SYmbOl 2200 [ LC52225 | LC5225D | L052255 | LC5223D | LC5226D | T S —

Output Current*! lo 0.5 1.0 A | Excluding when tw is less than 1us

Main Supply Voltage Ves 250 450 250 450 \

Output Breakdown Voltage | Voer) 250 450 250 450 \%

PWM Pin Voltage*? Vewm -0.3toVz \Y%

REF Pin Voltage*? VREF -0.3toVz Vv

SEN Pin Voltage VsEN -0.3to +4.0 V | Excluding when tw is less than 1us

Power Dissipation*? Po | 1.73 [ 085 | 1.73 | 085 | 1.73 W | Sanken Evaluation Board

Operating Ambient Ta 4010 +105 c

Temperature

Storage Temperature Tstg —40 to +150 °C

Junction Temperature Tj +150 °C

*1:

*3:

2

exceed the junction temperature Tj under any circumstances.

= 6.3V (TYP). The maximum value of the inflow current is TmA.

HRecommended Operating Conditions

The output current value may be limited, depending on the duty ratio, ambient temperature, and heating conditions. Do not
There is a built-in zener diode between the PWM pin and GND. VZ is the breakdown voltage of this internal zener diode, and VZ

The power dissipation PD varies depending on the pattern layout of the circuit board used. Refer to the Ta-PD characteristics curve.

Ratings
Parameter Symbol LC5222D/S LC5223D LC5225D/S LC5226D Unit
min. max. min. max. min. max. min. max.
Supply Voltage Ves 25*1 200 25*1 200 25*1 400 25*1 400 \
Output Current (Average) lo(ava) — 0.4 — 0.8 - 0.4 - 0.8 A
REF Pin Voltage VREF 0.2 25 0.2 25 0.2 25 0.2 25 \
Case Temperature*? Tc — 105 — 105 — 105 — 105 °C

The recommended operating conditions show the operating conditions required to maintain normal circuit functions as shown in the electrical characteristics.
In actual operation, the device must be used within the recommended operating conditions.

*1: The minimum voltage depends on the LED used.

*2: Defined at the center of the package. The junction temperature Tj is assumed to be 150°C or lower.

HElectrical Characteristics

(Ta=25°C, VBB = 140V, unless otherwise specified)

Parameter Symbol Measure'ment . Ratings Unit Remarks
Conditions min typ. max.
Sty G IBBs When output is OFF — 1 1.5 mA
IsB During operation - 2.5 4 mA
250 - - \ LC5222D/S, LC5223D
Output MOSFET Breakdown Voltage V(BR)DSS Ip=1mA 450 - — v LC5225D/S, LC5226D
Ip=0.5A - 1.2 2.2 Q LC5222D/S
. Ip=1.0A - 0.7 1.3 Q LC5223D
Output MOSFET ON Resistance Ros(on) 10=0.5A = 35 5 Q LC52250/S
Ib=1.0A - 1.7 3 Q LC5226D
IF=0.5A - 0.8 1 \ LC5222D/S
: IF=1.0A - 0.75 1.2 \ LC5223D
Output MOSFET Body Diode Forward Voltage VF IF=0 5A = 0.8 0.9 v LC52250/S
IF=1.0A - 0.88 1 \ LC5226D
UVLO Release Voltage VUVLO(ON) - 14 — Vv VBB pin voltage
UVLO Operation Voltage VUvLO(OFF) - 12 - \ VBB pin voltage
REGOutput Voltage VREG IREG=0mA 9.6 10 10.4 Vv
REGOutput Current IREG VREG=9V —2 - - mA
ENABLE Voltage VENB — 0.15 0.19 Vv REF pin Voltage
SLEEP Voltage VsLp 2.85 3 — Vv REF pin Voltage
REF Pin Inflow Current IREF -10 - 10 uA
c c D ion Vol v VRer=0.2 to 2.0V 0.4xVRer—0.03 0.4xVREF 0.4xVRer+0.03 Vv
urrent Control Detection Voltage 'SEN VREF=2.0 10 3.0V 077 08 083 v
. VRer=0.2 to 2.0V - 0.4xVRer+0.7 - \
OCP Detection Voltage Vocp VREF=2.0 10 3.0V = 15 — v
SEN Pin Inflow Current ISEN -10 — 10 uA
PWM Pin Low Voltage VpPwMm(L) - 2 - \
PWM Pin High Voltage VPwMm(H) - 3 - \
PWM Pin Output Current IPwm - —20 - uA
PWM Blanking Time tBLK(P) — 0.3 — us
OCP Blanking Time tBLK(O) — 0.2 — us
PWM Oscillation Frequency frwm Duty=50% - - 200 kHz
PWM OFF Time toft Cpwm=100pF - 17 - us
Output MOSFET Rising Time tr lo=0.4A - 25 - ns
Output MOSFET Falling Time tt lo=0.4A — 50 — ns
TSD Operating Temperature® TTsp — 150 — °C
TSD Temperature Hysteresis* TTSD(HYS) — 55 — °C
Thermal Resistance Oia Sanken Evaluation - - 72 °C/W | LC522xD
Board - — 147 °C/W | LC522xS
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EExternal Dimensions (Unit : mm)
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HPin Functions

LC5220 Series

Pin No.
Symbol| LC522xD | LC522xS Function
(DIP8) (SOP8)
Output of the built-in regulator. Supplies current to the
REG 1 1 internal and external circuits.
Connect a 0.1uF bypass capacitor near the pin.
Connect CR for OFF time setting when using the internal PWM method.
PWM 2 2 Functions as the input pin for PWM signals when using the
external PWM method.
Input pin for OUT pin (output MOSFET) peak current setting
when using the internal PWM method. Set a peak current
REF 3 3 based on the REF pin voltage. Also, signal input pin for
turning the OUT pin (ENABLE function) on and off, and
latching the OUT pin to off (SLEEP function).
Pin for detecting output current
SEN 4 4 For internal PWM, connect a detection resistor. Used as a
peak current detection and overcurrent detection pin.
Pin connected to the load. Connected to the drain pin of the
out 5 56 | built-in output MOSFET.
VBB 6 7 Main power input pin. Internal power is supplied from this pin
via the internal regulator.
Pin removed
LC52xxD (DIP8) has been removed to secure the insulating
- 7 - distance of the high voltage pins.
For LC52xxS (SOP8), the design criteria of the customer
must be considered.
GND 8 8 GND pin
HTa-Po Characteristics
2 I \ I
. Pp=1.73W When the Sanken evaluation
= board is used
o
015 &
5 DIPN 3
g n
(73
Q2 1
a Pp=0.85W
o /8
[ J-q~
H T4
o SOP Cw NG
o 05 ~
j=2] \~~
g ~N-ol T
[5] . e
© Feolse
a 0 sl
0 25 50 75 100 125 150
Ambient Temperature Ta(°C)

EBlock Diagram

If the pin number differs in

the DIP8 and SOP8 packages, the pin number for SOP8

is indicated in parentheses.
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REG

Control IC
1

TSD
BandGap
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PWM 2] PWM_IN PWM
cc,| Control
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Reference[*“® & Current Lo
3
REF, —— Control Detect Blgr(]:k}i)n oy
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HTypical Connection Diagram
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1-3 LED Lighting ICs

LC5550 Series

High Efficiency, High Power Factor LED Driver ICs

HFeatures

» Buck converter operations

» Supports PWM type and Quasi-resonant type

control

Built-in ON time control circuit

(Average current control enables high power

factor)

Built-in soft start function
(Reduces load on power MOSFET and

secondary side rectifier diodes at power-on)

Built-in bias assist function

(Improves startup, suppresses VCC voltage
drop during operation, lowers capacitance of
VCC capacitor, and enables backup of the
control circuit supply by using a ceramic

capacitor)

Built-in leading edge blanking function

Protection function

Overcurrent protection (OCP)...Pulse by pulse
Overvoltage protection (OVP)...Latch shutdown
Overload protection (OLP)...Latch shutdown
Thermal shutdown (TSD)...Latch shutdown

HEApplications
- LED light bulbs
« LED lighting equipment

MElectrical Characteristics

Built-in maximum ON time control circuit

HLineup
B NI MOSFET PW;\:LO:::L;&NOH Maximum ON Time Pout*
Voss (MIN) | Roscon (MAX) fosg (TYP’; tonmax) (TYP) | AC230V / Universal
LC5555LD 50V 3.95Q 72kHz 9.3us 13W / 10W
LC5556LD 1.90 60kHz 11.2us 20W / 16W

The output power values are based on the rated temperature. Output at 120 to 140% of the rated temperature is

possible for the maximum output power. Note, however, that the output power may be limited by a low output voltage
and by the ON duty specified during transformer design.

BAbsolute Maximum Ratings

(Ta=25°C)
Ratings .
Parameter Symbol LG5555D b LG5556D Unit Remarks
Drain Current IDPEAK 2.5 4.0 A
Avalanche Energy Capacity Eas (|LPEA:ZZ.OA) (|LPEA§S2.7A) mdJ
Control Supply Voltage Vce 35 Vv
OCP Pin Voltage Vocp —2.0to +5.0 Vv
COMP Pin Voltage Vcomp —0.31t0 +7.0 \
ISENSE Pin Voltage VSEN —0.3to +5.0 Vv
MOSFET Power Dissipation Po 0.97 w | Board size when mounted on board
15mmx15mm
Operating Ambient Temperature Top —55to +125 °C
Storage Temperature Tstg -55to +125 °C
Channel Temperature Tch 150 °C

(Ta = 25°C, Vcc = 20V, unless otherwise specified)

Ratings .
Parameter Symbol - 9 Unit Remarks
min. typ. max.
Power Supply Startup Operation
Operation Startup Voltage Vecon) 13.8 15.1 17.3 \
Operation Stop Voltage Vcc(oFF) 8.4 9.4 10.7 \
Circuit Current During Operation Iccon) — — 4.7 mA
Startup Circuit Operation Voltage VSTARTUP 18 21 24 V
Startup Current lcc(sTARTUP) -8.5 -4.0 -1.5 mA Vec=13V
Startup Current Supply Threshold Voltage Vce(Blas) 9.5 11 12.5 vV
Normal Operation
60 72 84 LC5555LD
PWM illation F f kH
Oscillation Frequency osc 50 50 70 z LC5556LD
. ) 8.0 9.3 11.2 LC5555LD
Maximum ON Time tON(MAX) 9.0 12 134 us LC5556LD
COMP Pin Control Lower Voltage VcomP(MIN) 0.30 0.55 0.80 \
Error Amplifier Reference Voltage VSEN(TH) —-0.21 -0.2 -0.19 \
Error Amplifier Source Current ISEN(SOURCE) -36 —24 -12 uA
Error Amplifier Sink Current ISEN(SINK) 12 24 36 uA
Leading Edge Blanking Time tON(LEB) — 600 — ns
Quasi-Resonant Operation Threshold Voltage 1 VBD(TH1) 0.14 0.24 0.34 Vv
Quasi-Resonant Operation Threshold Voltage 2 VBD(TH2) 0.11 0.16 0.21 V
Protection Operation
Overcurrent Detection Threshold Voltage Vocp -0.92 -0.8 —0.68 Vv
OCP Pin Outflow Current locp —120 —40 -10 uh
OCP Pin OVP Threshold Voltage VBD(OVP) 2.2 2.6 3.0 Vv
OLP Threshold Voltage VCOMP(OLP) 4.1 4.5 4.9 Vv
VCC Pin OVP Threshold Voltage Vcc(ovp) 28.5 31.5 34.0 \
TSD Operating Temperature Tj(TsD) 135 - - °C
MOSFET
Drain-Source Voltage Vbss 650 - - \
Drain Leakage Current Ipss — — 300 uh
- - 3.95 LC5555D
N Resi R Q
ON Resistance DS(ON) - — 19 LC5556D
- - 250 LC5555D
Switching Ti t
witching Time f - - 200 ns LC5556D
- - 42 LC5555D
Thi | Resi h- °C/W
ermal Resistance 6ch-c — 355 LC5556D

For the polarity of current values, the sink is defined as "positive" and the source is defined as "negative" with respect to the IC.
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LC5550 Series

BExternal Dimensions (DIP8) (Unit:mm)  EPin Functions
Pin No. Symbol Function
1 S/GND | MOSFET source and GND for control
9.4+0.3 2 Vce Control circuit power input and Overvoltage protection signal input
8 5 ‘ 3 ocp Overcurrent protection and Quasi-resonant signal input and
[ 1M Overvoltage protection signal input
@) 4 COMP | Feedback phase compensation
P 5 NF (No function®)
ﬁ 6 ISENSE | Feedback current detection
O 7 = (Pin removed)
—I T 8 D/ST MOSFET drain and Startup current input
1 4 K . . . .
1.0%0% 1.52"9% *: NF (pin 5) connects to the stable potential S/GND pattern (pin 1 potential) via the
- 7.6TYP shortest distance for stable operation.
S i ‘ ‘ EBlock Diagram
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1-3 LED Lighting ICs

(ML LR NVRSTTA YR LED Driver ICs with Harmonics Standard (ICE61000-3-2 Class C) at all load condition

HFeatures
* Non-isolated type

« Built-in ON time control circuit

(Average current control enables high power

factor)

* Built-in soft start function
(Reduces load on power MOSFET and

HLineup
Part Number MOSFET IRaurr
Vpss (MIN) Ros(on) (MAX) AC230V / Universal
L .
C5511D 650V 3.95Q 13W/10W
LC5513D 1.9Q 20W /16W

*.

The output power values are based on the rated temperature. Output at 120 to 140% of the rated temperature is

possible for the maximum output power. Note, however, that the output power may be limited by a low output voltage
and by the ON duty specified during transformer design.

secondary side rectifier diodes at power-on)

* Built-in bias assist function

(Improves startup, suppresses VCC voltage
drop during operation, lowers capacitance of

BAbsolute Maximum Ratings

VCC capacitor, and enables backup of the
control circuit supply by using a ceramic
capacitor)

+ Built-in leading edge blanking function

* Built-in maximum ON time control circuit

* Protection function

Overcurrent protection (OCP)...Pulse by pulse
Overvoltage protection (OVP)...Auto restart
Overload protection (OLP)...Auto restart
Thermal shutdown (TSD)...Latch shutdown

BApplications
« LED light bulbs
« LED lighting equipment

HElectrical Characteristics

(Ta=25°C)
Parameter Symbol Ratlngs Unit Remarks
LC5511D LC5513D

Drain Current IDPEAK 25 4.0 A | Single Pulse

Avalanche Energy Capacity Eas (ILPEAZZOA) (ILPEAESZJA) mJ | Single Pulse, Vbp=99V, L=20mH
Control Supply Voltage Vce 35 Vv

OCP Pin Voltage Vocp —2.0to +5.0 Vv

COMP Pin Voltage Vcomp —0.3t0 +7.0 Vv

ISENSE Pin Voltage VsEN —0.3t0 +5.0 \

o Board size when mounted on board
MOSFET Power Dissipation Po 0.97 w
15mmx15mm

Operating Ambient Temperature Top —55to +125 °C

Storage Temperature Tstg —55to +125 °C

Channel Temperature Tch 150 °C

(Ta = 25°C, Vcc = 20V, unless otherwise specified)

Parameter Symbol - Ratings Unit Remarks
min. typ. max.
Power Supply Startup Operation
Operation Startup Voltage Vce(on) 13.8 15.1 17.3 \
Operation Stop Voltage*' VCe(oFF) 8.4 9.4 10.7 \Y%
Circuit Current During Operation Iccon) — — 3.7 mA
Startup Circuit Operation Voltage VSTARTUP 42 57 72 \Y
Startup Current |cC(STARTUP) -5.5 -3.0 -1.0 mA Vce=13V
Startup Current Supply Threshold Voltage 1*! Vce(BIAs) 1 9.5 11 12.5 \Y
Startup Current Supply Threshold Voltage 2 Vcc(Blas) 2 14.4 16.6 18.8 V
Normal Operation
PWM Oscillation Frequency fosc 11.0 14.0 18.0 kHz
Maximum ON Time tON(MAX) 30.0 40.0 50.0 us
COMP Pin Control Lower Voltage VcompP(MIN) 0.55 0.90 1.25 \
Error Amplifier Reference Voltage VSEN(TH) 0.27 0.30 0.33 \
Error Amplifier Source Current |SEN(SOURCE) —11 -7 -3 uh
Error Amplifier Sink Current ISEN(SINK) 3 7 11 uA
Leading Edge Blanking Time tON(LEB) — 500 — ns
Quasi-Resonant Operation Threshold Voltage 1 VBD(TH1) 0.14 0.24 0.34 Vv
Quasi-Resonant Operation Threshold Voltage 2 VBD(TH2) 0.12 0.17 0.22 \
Protection Operation
Overcurrent Detection Threshold Voltage Vocp —0.66 —0.60 -0.54 Vv
OCP Pin Outflow Current locp —120 —40 —10 uA
OCP Pin OVP Threshold Voltage VBD(OVP) 2.2 2.6 3.0 Vv
OLP Threshold Voltage VCOMP(OLP) 4.1 4.5 4.9 Vv
VCC Pin OVP Threshold Voltage Vce(ovp) 28.5 31.5 34.0 \
TSD Operating Temperature Tj(TsD) 135 — — °C
MOSFET
Drain-Source Voltage Vbss 650 - - \
Drain Leakage Current Ipss — — 300 uh
. - - 3.95 LC5511D
ON Resistance Ros(on) — - 19 Q LC5513D
P X - - 250 LC5511D
Switching Time t — - 200 ns LC5513D
; . - - 42 . LC5511D
Thermal Resistance*? och-c - - 355 C/W LC5513D

For the polarity of current values, the sink is defined as "positive" and the source is defined as "negative" with respect to the IC.
*1: The relationship Vccias)1 > Vec(orr) holds true for all products.
*2: Thermal resistance between the MOSFET channel and the case. The case temperature Tc is determined by the temperature at the center of the marking surface.
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HExternal Dimensions (DIP8)

(Unit : mm)
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HPin Functions

LC5510 Series

Pin No. Symbol Function
1 S/GND | MOSFET source and GND for control
2 Vce Control circuit power input and Overvoltage protection signal input
3 ocp Overcurrent protection and Quasi-resonant signal input and
Overvoltage protection signal input
4 COMP | Feedback phase compensation
5] NF (No function®)
6 ISENSE | Feedback current detection and Overvoltage protection signal input
7 = (Pin removed)
8 D/ST MOSFET drain and Startup current input

*: NF (pin 5) connects to the stable potential S/GND pattern (pin 1 potential) via the
shortest distance for stable operation.

EBlock Diagram

OCP@——

NF}E

Feedback

5) ISENSE

4)COMP

Control

HTypical Connection Diagram

. &0z

c10 Re

A D22 R7% RE% C12_L
T

29

c7

aln

N
>

N
N

Ics | 143




1-3 LED Lighting ICs

Mo LTRTIAEEY High Power Factor LED Driver ICs with Harmonics Standard (ICE61000-3-2 Class C) at all load condition

HFeatures
* Non-isolated type

« Built-in ON time control circuit

(Average current control enables high power

factor)

* Built-in soft start function
(Reduces load on power MOSFET and

secondary side rectifier diodes at power-on)

* Built-in bias assist function

HLineup
Part Number MOSHEN PWF’\:I eg)s::l:;lon Maximum ON Time Pout*
Vbss (MIN) Rbs(on) (MAX) fosc (TYP) tonmax) (TYP) AC230V / Universal
LC5565LD 650V 3.95Q 72kHz 9.3us 13W/ 10W
LC5566LD 1.9Q 60kHz 11.2us 20W /16W

The output power values are based on the rated temperature. Output at 120 to 140% of the rated temperature is
possible for the maximum output power. Note, however, that the output power may be limited by a low output voltage

and by the ON duty specified during transformer design.

BAbsolute Maximum Ratings

(Improves startup, suppresses VCC voltage (Ta = 25°C)
drop during operation, lowers capacitance of Ratings
X Parameter Symbol Unit Remarks
VCC capacitor, and enables backup of the Y LC5565LD LC5566LD
control circuit supply by using a ceramic Dzl CHUTHEA IoPeax i75 ‘;g A _|Single Pulse
capacitor) Avalanche Energy Capacity Eas (ItEAK=2.0A) (Itpear=2.7A) mJ | Single Pulse, Vop=99V, L=20mH
« Built-in leading edge blanking function Control Supply Voltage Vee 35 v
o . X . OCP Pin Voltage Vocp —2.0t0 +5.0 \
* Built-in maximum ON time control circuit COMP Pin Voltage Veomp —0.310 +7.0 v
« Protection function VREer Pin Voltage VREF —0.3to +5.0 Vv
. ISENSE Pin Volt V. -0.3t0 +5.0 v
Overcurrent protection (OCP)...Pulse by pulse M TNl SN S Board size when mounted on board
Overvoltage protection (OVP)...Latch shutdown MOSFET Power Dissipation Po 0.97 W smmsxd5mm
Overload protection (OLP)...Latch shutdown Operating Ambient Temperature Top —55 to +125 °C
Thermal shutdown (TSD)...Latch shutdown Storage Temperature Tstg —55t0 +125 °C
Channel Temperature Tch 150 °C

BApplications
« LED light bulbs
« LED lighting equipment

HElectrical Characteristics

(Ta = 25°C, Vcc = 20V, unless otherwise specified)

Ratings
Parameter Symbol - ng Unit Remarks
min. typ. max.
Power Supply Startup Operation
Operation Startup Voltage Vce(on) 13.8 15.1 17.3 Vv
Operation Stop Voltage*' Vce(oFF) 8.4 9.4 10.7 \Y%
Circuit Current During Operation Iccon) - - 4.7 mA
Startup Circuit Operation Voltage VSTARTUP 18 21 24 \
Startup Current |CC(STARTUP) -8.5 —4.0 -1.5 mA Vce=13V
Startup Current Supply Threshold Voltage*! VceBIAs) 9.5 11.0 12.5 V
Normal Operation
60 72 84 LC5565LD
PWM Oscillation F f kH:
scillation Frequency osc 50 50 70 z LC5566LD
. " 8.0 9.3 1.2 LC5565LD
Maximum ON Time toN(mAX) 2.0 2 134 us LC5566LD
COMP Pin Control Lower Voltage VComP(MIN) 0.30 0.55 0.80 V
Error Amplifier Reference Voltage VSEN(TH) 0.312 0.335 0.358 Vv
Error Amplifier Source Current ISEN(SOURCE) —22 -14 —6 uA
Error Amplifier Sink Current ISEN(SINK) 6 14 22 uhA
Leading Edge Blanking Time tON(LEB) - 600 - ns
Quasi-Resonant Operation Threshold Voltage 1 VBD(TH1) 0.14 0.24 0.34 Vv
Quasi-Resonant Operation Threshold Voltage 2 VBD(TH2) 0.11 0.16 0.21 V
Protection Operation
Overcurrent Detection Threshold Voltage Vocp —0.66 —0.60 —-0.54 Vv
OCP Pin Outflow Current locp -120 —40 -10 uh
OCP Pin OVP Threshold Voltage VBD(0OVP) 2.2 2.6 3.0 Vv
OLP Threshold Voltage VCOMP(OLP) 4.1 4.5 4.9 V
VCC Pin OVP Threshold Voltage Vcc(ovp) 28.5 31.5 34.0 Vv
TSD Operating Temperature Tj(Tsp) 135 — — °C
MOSFET
- - 3.95 LC5565LD
ON Resist Ri Q
esistance DS(ON) — - 19 LC5566LD
— — 250 LC5565LD
itching Ti
Switching Time 1 - - 200 ns LC5566LD
- - 42 LC5565LD
Th | Resist: i2 och- °C/W
ermal Resistance ch-c - - 355 LC5566LD

For the polarity of current values, the sink is defined as "positive" and the source is defined as "negative" with respect to the IC.
*1: The relationship Vccias)1 > Vec(orr) holds true for all products.
*2: Thermal resistance between the MOSFET channel and the case. The case temperature Tc is determined by the temperature at the center of the marking surface.
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LC5560 Series

HExternal Dimensions (DIP8)

(Unit : mm)
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HPin Functions

Pin No. Symbol

Function

S/GND

MOSFET source and GND for control

Vee

Control circuit power input and Overvoltage protection signal input

ocP

Overcurrent protection and Quasi-resonant signal input and
Overvoltage protection signal input

COMP

Feedback phase compensation

VREF

Dimmer signal input

ISENSE

Feedback current detection and Overvoltage protection signal input

(Pin removed)

@ N Od| W (N[=

D/ST

MOSFET drain and Startup current input

HEBlock Diagram
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1-3 LED Lighting ICs

LC5520 Series

LED Driver ICs with Harmonics Standard (ICE61000-3-2 Class C) at all load condition

HFeatures

« Isolated type
* Built-in ON time control circuit
(Average current control enables high power factor)

* Built-in soft start function
(Reduces load on power MOSFET and
secondary side rectifier diodes at power-on)

Built-in bias assist function
(Improves startup, suppresses VCC voltage
drop during operation, lowers capacitance of

HLineup
MOSFET Pout*

Part N . Pack

e Voss (MIN) Roson) (MAX) AC230V / Universal aos
LC5521D 3.95Q 13W/ 10W
LC5523D 650V 190 20W/ 16W DIP8
LC5523F 1.90 60W / 40W

v TOR20F-7

LC5525F 650 110 BOW / 55W 0220

*: The output power values are based on the rated temperature. Output at 120 to 140% of the rated temperature is
possible for the maximum output power. Note, however, that the output power may be limited by a low output voltage
and by the ON duty specified during transformer design.

BAbsolute Maximum Ratings

VCC capacitor, and enables backup of the (Ta=25°C)
control circuit supply by using a ceramic Ratings )
Paramete Symbol Unit Remarks
capacitor) ! YOO Co521D | LC5523D | LC5523F | LC5525F :
o . . . Drain Current IDPEAK 2.5 4.0 9.2 13.0 A | Single Pulse
» Built-in leading edge blanking function Avalanche Eneray Ganait e 47 86 %9 233 ) | single Puise,
« Built-in maximum ON time control circuit gy “apacty (Ireak=2.0A) | (ILPeak=2.7A) | (ILpeak=2.9A) | (ILPEAk=4.4A) Vbp=99V, L=20mH
. i Control Supply Voltage Vce 35 \
+ Protection function . OCP Pin Voltage Vocp —2.0t0 +5.0 \
Overcurrent protection (OCP)...Pulse by pulse FB Pin Voltage Vrs 0310+7.0 v
Overvoltage protection (OVP)...Auto restart OVP Pin Voltage Vovp —-0.3t0 +5.0 \Y
i P 0.97 1.8 W
Overload protection (OLP)...Auto restart MOSFET Power Dissipation D _ .
Thermal shutdown (TSD)...Latch shutdown Po2 - 202 236 W__| With infinite heatsink
Operating Ambient Temperature | Top —55to +125 °C
. . Storage Temperature Tstg —55to +125 °C
EApplications Channel Temperature Tch 150 °C
+ LED light bulbs
+ LED lighting equipment
MElectrical Characteristics (Ta = 25°C, Vee = 20V, unless otherwise specified)
Ratings
Parameter Symbol - 9 Unit Remarks
min. typ. max.
Power Supply Startup Operation
Operation Startup Voltage Vcc(on) 13.8 15.1 17.3 Vv
Operation Stop Voltage*! VCC(oFF) 8.4 9.4 10.7 vV
Circuit Current During Operation lccon) - - 3.7 mA
Startup Circuit Operation Voltage VSTARTUP 42 57 72 \
Startup Current IcC(STARTUP) -5.5 -3.0 -1.0 mA Vce=13V
Startup Current Supply Threshold Voltage*! Vcc(Blas) 9.5 11.0 12.5 V
Normal Operation
PWM Oscillation Frequency fosc 11.0 14.0 18.0 kHz
Maximum ON Time toN(MAX) 30.0 40.0 50.0 us
FB Pin Control Lower Voltage VFB(MIN) 0.55 0.90 1.25 V
Maximum Feedback Current IFB(MAX) —40 —-25 -10 uA
Leading Edge Blanking Time {ON(LEB) — 560 — ns
Quasi-Resonant Operation Threshold Voltage 1 VBD(TH1) 0.14 0.24 0.34 \
Quasi-Resonant Operation Threshold Voltage 2 VBD(TH2) 0.12 0.17 0.22 V
Protection Operation
Overcurrent Detection Threshold Voltage Vocp —0.66 —-0.60 —0.54 Vv
OCP Pin Outflow Current locp -120 —40 -10 uA
OCP Pin OVP Threshold Voltage VBD(OVP) 2.2 2.6 3.0 \
VcoMP(OLP) 1 5.0 55 6.0
LP Threshold Vol \
© TEEIVEERE VCOMP(OLP) 2 4.1 4.5 4.9
OVP Pin OVP Threshold Voltage VovP(ovP) 1.6 2.0 2.4 \
VCC Pin OVP Threshold Voltage Vcc(ovp) 28.5 315 34.0 Vv
TSD Operating Temperature Tj(TSD) 135 — — °C
MOSFET
Drain-Source Voltage Vbss 650 — — Vv
Drain Leakage Current Ipss — — 300 uA
- = 3.95 LC5521D
. - - 1.9 LC5523D
ON Resistance Ros(on) - = 19 Q LC5503F
- - 1.1 LC5535F
- - 250 LC5521D
- - 400 LC5523D
Switching Ti t
witching Time f - — 200 ns LC5523F
- - 400 LC5535F
- - 42 LC5521D
- - 35.5 LC5523D
Thermal Resi *2 Hch— °C/W
ermal Resistance ch—c — — 34 LC5523F
— — 2.2 LC5535F

For the polarity of current values, the sink is defined as "positive" and the source is defined as "negative" with respect to the IC.
*1: The relationship Vccias)1 > Vec(orr) holds true for all products.
*2: Thermal resistance between the MOSFET channel and the case. The case temperature Tc is determined by the temperature at the center of the marking surface.
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LC5520 Series

BExternal Dimensions (Unit:mm)  HEPin Functions
LC552xD (DIP8)
LC552xD (DIP8) PinNo. | Symbol Function
- 94103 . 1 S/GND | MOSFET source and GND for control
1 101 5 Vee Control circuit power input and Overvoltage protection signal
[e) input
o
S 3 ocp Overcurrent protection and Quasi-resonant signal input and
e P Overvoltage protection signal input
— = 4 FB Feedback signal input and Overload protection signal input
o | 4 5 NF (No function*)
1.0%0s 152000 76TYP 6 OVP Overvoltage protection signal input
7 - (Pin removed)
él \ 2 / i \ 8 D/ST MOSFET drain and Startup current input
3 g
% 1| ‘ ‘ ‘ ‘ - { \#/ ) *: NF (pin 5) connects to the stable potential S/GND pattern (pin 1 potential)
K 10 of | ' I\ via the shortest distance for stable operation.
\ i \ 1 ! !
o v %
L 254TvP S os ons| L LC552xF (TO220F-7)
0.89TYP "
’u 0.5+0.1 Pin No. | Symbol Function
1 D/ST MOSFET drain and Startup current input
§ L . 2 S/GND | MOSFET source and GND for control
a o =z
1 C1r 1 S NC —
@~ e w» a Veo Control circuit power input and Overvoltage protection signal
input
N o < 5 ocp Overcurrent protection and Quasi-resonant signal input and
| Overvoltage protection signal input
2 >8 5 g 6 FB Feedback signal input and Overload protection signal input
% © 7 OVP Overvoltage protection signal input
LC552xF (TO220F-7)
(LF3051) H
10102 . 42502  (LFs0sn) HEBlock Diagram
‘ Gate burr ‘ g! 2.640.2 :ﬂ D/ST
— —— e —
{f}g}{%} g [21S/GND Veo
AV I T
b P [ [4iVe ' DIST
T (1.1 [510cP E 8(1)
2.6+0.1 ' TSD
(Measured |6FB '
I -t at the root) 97: ovp : :
‘ ! ‘ ‘ ‘ . . \ ovp H SIGND
7-0.6250.15,Jil, [t [ |1 1 o o g ]
1 ‘ ‘ ‘ 3| [Boend- "{R-end ocp :
7-0.55%¢ | |[[ 1l {1 e | 3(5) '
‘ IR ‘ : Bottom :
I - ' -Detechon '
5xP1.17+0.15 0.45%7 N l 2.540.6 )_; “ [
24015 =5.85:0.15 (Measured at the tip) NF !
(Measured (Measured L‘K’M (NC) 5(,3) OCP [LEB] . '
at the root) at the root) (Measured H '
atthe tip) H [Feedback H FB
| Control | 40
fﬂ ﬁ 4 il
s 05,05 | 05.[[L.os
Plan View Side View
1 234567
HTypical Connection Diagram
The pin number for DIP8 is indicated. The pin number for TO220F-7 is indicated in parentheses.
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1-3 LED Lighting ICs

oLV LV IST=Ye[-X) LED Driver ICs with Harmonics Standard (ICE61000-3-2 Class C) at all load conditon

HFeatures
« Isolated type
* Built-in ON time control circuit

(Average current control enables high power factor)

* Built-in soft start function

(Reduces load on power MOSFET and
secondary side rectifier diodes at power-on)

Built-in bias assist function

HLineup
Part Number MOSFET PWM Oscillation Frequency| ~Maximum ON Time Pout* Festens
Vbss (MIN) | Ros(on) (MAX) fosc (TYP) tonmax) (TYP) AC230V / Universal

LC5545LD 650V 3.95Q 72kHz 9.3us 13W/ 10W

LC5546LD 1.9Q 60kHz 11.2us 20W / 16W DIP8
LC5548LD 800V 3.5Q 72kHz 9.3us 13W/ 10W

LC5546LF 1.9Q 60W / 40W

LC5547LF 650V 1.1Q 40kHz 17.5us 80W / 55W TO220F-7
LC5549LF 800V 1.7Q 60W / 40W

(Improves startup, suppresses VCC voltage
drop during operation, lowers capacitance of

VCC capacitor, and enables backup of the
control circuit supply by using a ceramic

The output power values are based on the rated temperature. Output at 120 to 140% of the rated temperature is possible for the
maximum output power. Note, however, that the output power may be limited by a low output voltage and by the ON duty
specified during transformer design.

capacitor) HAbsolute Maximum Ratings (Ta = 25°C)
. oy . . . Ratings .
Built-in leading edge blanking function Parameter Symbol LC5545LD | LC5546LD | LGC5548LD | LCS546LF | LCB547LF | LG5549LF Unit Remarks
* Built-in maximum ON time control circuit Drain Current loreax| 2.5 4.0 2.6 9.2 13.0 10.5 A | Single Pulse
+ Avalanche energy capacity guaranteed Avalanche Energy Ens 47 86 56 99 233 92 mJ Single Pulse,
(Enables simplification of the surge Capacity (ILreak=2.0A) | (ILPeak=2.7A) | (ILPeak=2.3A) | (ILPeak=2.9A) | (ILPeAk=4.4A) | (ILPEAK=2.8A) Vop=99V, L=20mH
absorption circuit.) Control Supply Voltage | Vcc 35 Vv
. . OCP Pin Voltage Vocp —2.0to +5.0 \
+ Protection function FB Pin Voltage Ve 2031047.0 v
Overcurrent protectllon (OCP)...Pulse by pulse OVP Pin Voltage Vovp 0310 +5.0 v
Overvoltage protection (OVP)...Latch shutdown MOSFET Power Po 0.97 18 W
%\:erloald ;;rotdectlon _I(_(éll:_)P).LLatgh ;hu{;down Dissipation Pp2 - 20.2 23.6 W | With infinite heatsink
ermal shutdown ...Latch shutdown ;
( ) Operating Internal T _ _20to +115 °c
Frame Temperature
WApplications Operating Ambient | ., 55 t0 +125 —551t0 +115 °C
. Temperature
« LED light bulbs
Storage Temperature | Tstg —55to +125 °C
* LED lighting equipment Channel Temperature | Tch 150 °C
MElectrical Characteristics (Ta = 25°C, Vcc = 20V, unless otherwise specified)
Parameter Symbol l - Batings ‘ Unit Remarks
\ min. typ. max. \
Power Supply Startup Operation
Operation Startup Voltage Vcc(on) 13.8 15.1 17.3 \
Operation Stop Voltage Vcc(oFF) 8.4 9.4 10.7 \
Circuit Current During Operation lccon) - - 4.7 mA
Startup Circuit Operation Voltage VsTARTUP 18 21 24 \Y
Startup Current lcc(sTARTUP) -8.5 —4.0 -1.5 mA Vce=13V
Startup Current Supply Threshold Voltage Vco@ias) 9.5 11 12.5 \Y
Normal Operation
60 72 84 LC5545LD/48L
PWM Oscillation Frequency fosc 50 60 70 kHz  |LC5546LD
33 40 47 LC554xLF
8.0 9.3 1.2 LC5545LD/48L
Maximum ON Time tON(MAX) 9.0 11.2 13.4 us LC5546LD
14 17.5 21 LC554xLF
FB Pin Control Lower Voltage VFB(MIN) 0.50 0.85 1.20 \
Maximum Feedback Current IFB(MAX) —40 -25 -10 uA
Leading Edge Blanking Time toN(LEB) - 600 - ns
Quasi-Resonant Operation Threshold Voltage 1 VBD(TH1) 0.14 0.24 0.34 \
Quasi-Resonant Operation Threshold Voltage 2 VBD(TH2) 0.11 0.16 0.21 \
Protection Operation
Overcurrent Detection Threshold Voltage Vocp —0.66 —0.60 —0.54 \
OCP Pin Outflow Current locp -120 —40 -10 uA
OCP Pin OVP Threshold Voltage VBD(ovP) 2.2 2.6 3.0 \
OLP Threshold Voltage Vcomp(oLP) 4.1 4.5 4.9 Vv
OVP Pin OVP Threshold Voltage Vovp(ovp) 1.6 2.0 2.4 \
VCC Pin OVP Threshold Voltage Vcc(ovp) 28.5 31.5 34.0 \
TSD Operating Temperature Tj(Tsp) 135 - - °C
MOSFET
- - 3.95 LC5545LD
- - 1.9 LC5546LD
. - - 3.5 LC5548LD
ON Resistance Ros(on) - - 19 Q LC5546LF
- - 1.1 LC5547LF
- - 1.7 LC5549LF
- - 250 LC5545LD
- - 400 LC5546LD
L - - 400 LC5548LD
Switching Time 1 — — 200 ns LC5546LF
- - 400 LC5547LF
- - 300 LC5549LF
- - 42*2 LC5545LD
Och—c - - 35.5%2 LC5546LD
) » - - 40*2 R LC5548LD
Thermal Resistance*® — — 3.3 C/W LOB546LF
Och-F - - 2.2 LC5547LF
= 2.2 LC5549LF

For the polarity of current values, the sink is defined as "positive" and the source is defined as "negative" with respect to the IC.

*1: The relationship Vccias)1 > Vec(orF) holds true for all products.
*2: Thermal resistance between the MOSFET channel and the case. The case temperature Tc is determined by the temperature at the center of the marking surface.
*3: Thermal resistance between the MOSFET channel and the internal frame
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LC5540 Series

HExternal Dimensions (Unit : mm)
LC554xLD (DIP8)
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HPin Functions
LC554xLD (DIP8)

Pin No. Symbol Function

1 S/GND | MOSFET source and GND for control

> Vee Qontrol circuit power input and Overvoltage protection signal
input

3 ocp Overcurrent protection and Quasi-resonant signal input and
Overvoltage protection signal input

4 FB Feedback signal input and Overload protection signal input

5 NF (No function*)

6 OvP Overvoltage protection signal input

7 — (Pin removed)

8 D/ST MOSFET drain and Startup current input

*: NF (pin 5) connects to the stable potential S/GND pattern (pin 1 potential)
via the shortest distance for stable operation.

LC554xLF (TO220F-7)

Pin No. Symbol Function

1 D/ST MOSFET drain and Startup current input

2 S/GND | MOSFET source and GND for control

3 Vee pontrol circuit power input and Overvoltage protection signal
input

4 ocP Overcurrent protectilon apd ansi—resonant signal input and
Overvoltage protection signal input

5 FB Feedback signal input and Overload protection signal input

6 NC -

7 OVP Overvoltage protection signal input

EBlock Diagram
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HTypical Connection Diagram

The pin number for DIP8 is indicated. The pin number for TO220F-7 is indicated in parentheses.
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1-3 LED Lighting ICs

NoLYFIVEITI Y] Current Mode PWM Control LED Lighting IC

BFeatures BAbsolute Maximum Ratings (Ta= 25°C)
+ HSOP8 package Parameter Symbol Ratings Unit Conditions
« Input voltage range (VIN): 8.5 to 50V VIN Pin Voltage ViN —0.3 to 50 \
. - SW Pin Voltage Vsw —0.3 to 50 \
. O,
High efficiency of at least 90% GSP Pin Voltage Vosr 03 1o 50 v
» Current mode PWM control CSN Pin Voltage Vesn -0.3 to 50 Vv
- Buck, Boost, Buck-Boost operations CSP/CSN Pin Differential Voltage Vesp-csN -0.3 to 5.5 \
COMP Pin Voltage Vcowmp —0.3 to 5.5 \
* PWM dimming DIM Pin Voltage VoM -0.3 to 55 \
- Output current: 2A Power Dissipation Pd 135 W Mgasured on a230x30mm glass-epoxy board
(with a 625mm? copper area)
« Oscillation frequency: 500kHz Junction Temperature Tj 125 °C
« Protection functions ?LoragelT:mptatrature Tstg —40 to 150 C y . T | —
. ermal Resistance . o easured on a 30x30mm glass-epoxy boar
Overcurrent protection (OCP) (Junction to Ambient Air) bi-a 74 cw (with 2 625mm? copper area)

Overvoltage protection (OVP)
Thermal shutdown (TSD)

BRecommended Operating Conditions

.App“cations Parameter Symbol Ratings Unit
. L Input Voltage Range ViN 9to 46 \
+ DC input LED lighting Output Current Range lout Upto 2.0 A
* Indoor/outdoor LED lighting PK- PK Inductor Ripple Current Al Upto 0.8 A
- LED spotlights PWM I?lmmer Signal Frequency Range frwm 32 to 20000 Io-|z
Operating Temperature Range Top —40 to 85 C
* RGB LED lighting *: Exceeding these ratings may damage the device.
.EIeCt”caI Characterlstlcs (Ta=25°C, VIN = 15V, unless otherwise specified)
Parameter Symbol - Ratings Unit Conditions
min. typ. max.
Operation Startup Voltage VIN (ON) 7.7 8.5 9.4 Y
Operation Stop Voltage VIN (OFF) 7.2 8.0 8.9 Vv
Operation Startup/Stop Hysteresis VIN (HYS) 0.1 0.3 0.5 Vv
Supply Current (Operating) IIN (ON) 7.0 mA
Supply Current (Shutdown) IIN (OFF) 1000 uh ViN=6.5V
Oscillation Frequency fosc 420 500 570 kHz
Minimum ON Time ton (MIN) 35 75 100 nsec Vcomp=0V
Maximum ON Duty Dmax 89 94 98 % Vcomp=4V
ON Time 1 ton (1) 300 600 800 nsec Vcomp=0.7V
ON Time 2 ton (2) 0.85 1.4 1.8 usec Vcomp=1.2V
Current Sense Voltage Vcs 95 100 105 mV
CSP Pin Input Current lcsp 85 130 175 uA
CSN Pin Input Current lcsn 40 65 95 uA
CSP Pin Operation Voltage Vcsp (OPR) 4.75 50 Vv
COMP Pin Source Current Icomp (so) -95 —60 -38 uh Vecs=20mV, Vcomp=2V
COMP Pin Sink Current Icomp (sl 38 60 95 uhA Ves=180mV, Vcomp=2V
OVP Threshold Vces (ovp) 200 240 280 mV
SW Pin Leakage Current Isw (LEAK) 100 uA
DIM Pin Voltage During LED ON VbIM (ON) 1.2 1.4 1.7 Vv
DIM Pin Voltage During LED OFF VDM (OFF) 0.75 1.0 1.2 \
DIM Pin Hysteresis VDIM (HYS) 0.3 0.5 0.7 \
Error Amplifier Conductance Gm 750 uS
SW ON Resistance Rsw (1) 215 mQ Isw=1A
SW Pin Limiting Current Isw (Lim) 3.5 A
Thermal Shutdown TSD 160 °C
Thermal Shutdown Hysteresis TSD_hys 15 °C
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LC5720S Series

BExternal Dimensions (HSOPS8) (Unit : mm) EBlock Diagram
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. o Plastic Mold Package Type ® CSP
Flammability : UL 94V-0 E; oSN
Product Mass : A . 0.1 ’
H H H H roauct Mass : Approx o] ® DIM
ETypical Connection Diagram
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Rcs: 0.1Q (When ILep=1A)
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2 Transistors

Ordering Information

All products listed must be ordered in standard packing increments.

Series Name/ Standard Packing Quantities Series Name/ Standard Packing Quantities
Product Name| Package Bulk Taping Product Name | Package BuK Taping
25A1186 TO3P 500(Box)/1080(Stick) - 25C3284 TO3P 500(Box)/1080(Stick) -
2SA1215 MT200 250(Box) - 25C3519 TO3P 500(Box)/1080(Stick) -
2SA1216 MT200 250(Box) - 2SC3519A TO3P 500(Box)/1080(Stick) -
2SA1294 TO3P 500(Box)/1080(Stick) - 25C3835 TO3P 500(Box)/1080(Stick) -
25A1295 MT200 250(Box) - 25C3851 TO220F 1000(Box)/3750(Stick) -
2SA1303 TO3P 500(Box)/1080(Stick) - 2SC3851A | TO220F 1000(Box)/3750(Stick) -
2SA1386 TO3P 500(Box)/1080(Stick) - 25C3852 TO220F 1000(Box)/3750(Stick) -
2SA1386A TO3P 500(Box)/1080(Stick) - 2SC3852A | TO220F 1000(Box)/3750(Stick) -
25A1488 TO220F 1000(Box)/3750(Stick) - 25C3856 TO3P 500(Box)/1080(Stick) -
2SA1488A TO220F 1000(Box)/3750(Stick) - 25C3857 MT200 250(Box) -
25A1492 TO3P 500(Box)/1080(Stick) - 25C3858 MT200 250(Box) -
25A1493 MT200 250(Box) - 2503927 TO3P 500(Box)/1080(Stick) -
25A1494 MT200 250(Box) - 25C4024 TO220F 1000(Box)/3750(Stick) -
2SA1567 TO220F 1000(Box)/3750(Stick) - 25C4131 TO3PF 500(Box)/1080(Stick) -
2SA1568 TO220F 1000(Box)/3750(Stick) - 25C4138 TO3P 500(Box)/1080(Stick) -
2SA1667 TO220F 1000(Box)/3750(Stick) - 25C4140 TO3P 500(Box)/1080(Stick) -
25A1668 TO220F 1000(Box)/3750(Stick) - 25C4153 TO220F 1000(Box)/3750(Stick) -
2SA1673 TO3PF 500(Box)/1080(Stick) - 25C4300 TO3PF 500(Box)/1080(Stick) -
25A1693 TO3P 500(Box)/1080(Stick) - 25C4301 TO3PF 500(Box)/1080(Stick) -
2SA1694 TO3P 500(Box)/1080(Stick) - 25C4304 TO220F 1000(Box)/3750(Stick) -
25A1695 TO3P 500(Box)/1080(Stick) - 25C4381 TO220F 1000(Box)/3750(Stick) -
2SA1725 TO220F 1000(Box)/3750(Stick) - 2504382 TO220F 1000(Box)/3750(Stick) -
2SA1746 TO3PF 500(Box)/1080(Stick) - 25C4388 TO3PF 500(Box)/1080(Stick) -
25A1859 TO220F 1000(Box)/3750(Stick) - 25C4445 TO3PF 500(Box)/1080(Stick) -
2SA1859A TO220F 1000(Box)/3750(Stick) - 25C4466 TO3P 500(Box)/1080(Stick) -
2SA1860 TO3PF 500(Box)/1080(Stick) 25C4467 TO3P 500(Box)/1080(Stick) -
2SA1907 TO3PF 500(Box)/1080(Stick) - 25C4468 TO3P 500(Box)/1080(Stick) -
2SA1908 TO3PF 500(Box)/1080(Stick) - 25C4495 TO220F 1000(Box)/3750(Stick) -
2SA1909 TO3PF 500(Box)/1080(Stick) - 25C4511 TO220F 1000(Box)/3750(Stick) -
2SA2151 TO3P 500(Box)/1080(Stick) - 25C4518 TO220F 1000(Box)/3750(Stick) -
2SA2151A TO3P 500(Box)/1080(Stick) - 2SC4518A | TO220F 1000(Box)/3750(Stick) -
2SA2223 TO3P 500(Box)/1080(Stick) - 25C4546 TO220F 1000(Box)/3750(Stick) -
2SB1257 TO220F 1000(Box)/3750(Stick) - 25C4706 TO3P 500(Box)/1080(Stick) -
2SB1258 TO220F 1000(Box)/3750(Stick) - 25C4883 TO220F 1000(Box)/3750(Stick) -
2SB1259 TO220F 1000(Box)/3750(Stick) - 2SC4883A | TO220F 1000(Box)/3750(Stick) -
2SB1351 TO220F 1000(Box)/3750(Stick) - 25C4886 TO3PF 500(Box)/1080(Stick) -
2SB1382 TO3PF 500(Box)/1080(Stick) - 25C5071 TO3P 500(Box)/1080(Stick) -
2SB1383 TO3P 500(Box)/1080(Stick) - 25C5099 TO3PF 500(Box)/1080(Stick) -
2SB1420 TO3P 500(Box)/1080(Stick) - 25C5100 TO3PF 500(Box)/1080(Stick) -
2SB1559 TO3P 500(Box)/1080(Stick) - 25C5101 TO3PF 500(Box)/1080(Stick) -
2SB1560 TO3P 500(Box)/1080(Stick) - 25C5130 TO220F 1000(Box)/3750(Stick) -
2SB1570 MT200 250(Box) - 25C5287 TO3P 500(Box)/1080(Stick) -
2SB1587 TO3PF 500(Box)/1080(Stick) - 25C6011 TO3P 500(Box)/1080(Stick) -
2SB1588 TO3PF 500(Box)/1080(Stick) - 2SC6011A TO3P 500(Box)/1080(Stick) -
2SB1647 TO3P 500(Box)/1080(Stick) - 25C6145 TO3P 500(Box)/1080(Stick) -
2SB1648 MT200 250(Box) - 2SD1785 TO220F 1000(Box)/3750(Stick) -
2SB1649 TO3PF 500(Box)/1080(Stick) - 2SD1796 TO220F 1000(Box)/3750(Stick) -
25C2837 TO3P 500(Box)/1080(Stick) - 2SD2014 TO220F 1000(Box)/3750(Stick) -
25C2921 MT200 250(Box) - 2SD2015 TO220F 1000(Box)/3750(Stick) -
25C2922 MT200 250(Box) - 25D2016 TO220F 1000(Box)/3750(Stick) -
25C3263 TO3P 500(Box)/1080(Stick) - 25D2017 TO220F 1000(Box)/3750(Stick) -
25C3264 MT200 250(Box) - 25D2045 TO3PF 500(Box)/1080(Stick) -
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2 Transistors

Series Name/

Standard Packing Quantities

Series Name/

Standard Packing Quantities

Product Name Package BUK Taping Product Name Package BUK Taping
25D2081 TO220F 1000(Box)/3750(Stick) - MKS5015 TO3P 1440(Stick) -
25D2082 TO3PF 500(Box)/1080(Stick) - MKS5020 TO3P 1440(Stick) -
2SD2083 TO3P 500(Box)/1080(Stick) - SKH04100 | T0263(Surface-mount) - 6400
2SD2141 TO220F 1000(Box)/3750(Stick) - SKH06100 | T0263(Surface-mount) - 6400
2SD2389 TO3P 500(Box)/1080(Stick) - SKH1070 T0263(Surface-mount) - 6400
2SD2390 TO3P 500(Box)/1080(Stick) - SKP202 T0263(Surface-mount) - 6400
2SD2401 MT200 250(Box) - SKP253 T0263(Surface-mount) - 6400
25D2438 TO220F 1000(Box)/3750(Stick) - SLA4xxx SLA12Pin 250(Box)/1080(Stick) -
25D2439 TO3PF 500(Box)/1080(Stick) - SLA4xxx SLA21Pin 250(Box)/1080(Stick) -
258D2560 TO3P 500(Box)/1080(Stick) - SLA5xxx SLA12Pin 250(Box)/1080(Stick) -
2SD2561 MT200 250(Box) - SLA5xxx SLA15Pin 250(Box)/1080(Stick) -
28D2562 TO3PF 500(Box)/1080(Stick) - SLABXxXX SLA12Pin 250(Box)/1080(Stick) -
25D2641 TO3P 500(Box)/1080(Stick) - SMA4xxx SMA12Pin 1440(Stick) -
28D2642 TO220F 1000(Box)/3750(Stick) - SMA5xxx SMA12Pin 1440(Stick) -
25D2643 TO3PF 500(Box)/1080(Stick) - SMA5xxx SMA15Pin 1440(Stick) -
28K2420 TO220F 3750(Stick) - SMABXxxX SMA12Pin 1440(Stick) -
2SK2701A TO220F 3750(Stick) - STAXXX STA8Pin 1000(Box)/4050(Stick) -
25K2803 TO220F 3750(Stick) - STAXXX STA10Pin 3200(Box)/3300(Stick) -
25K2848 TO220F 3750(Stick) - STDO1N TO3P-5 500(Box)/1080(Stick) -
28K2943 TO220F 3750(Stick) - STDO1P TO3P-5 500(Box)/1080(Stick) -
2SK3003 TO220F 3750(Stick) - STDO3N TO3P-5 500(Box)/1080(Stick) -
2SK3004 TO220F 3750(Stick) - STDO3P TO3P-5 500(Box)/1080(Stick) -
2SK3199 TO220F 3750(Stick) -

2SK3710 T0220S(Surface-mount) - 1000

2SK3711 TO3P 1080(Stick) -

2SK3800 T0220S(Surface-mount) - 1000

2SK3801 TO3P 1080(Stick) -

EKG1020 TO220 4000(Stick) -

EKHO04100 TO220 4000(Stick) -

EKHO06100 TO220 4000(Stick) -

EKH1070 TO220 4000(Stick) -

EKV550 TO220 1000(Stick) -

FGM603 TO3PF 1080(Stick) -

FGM622S TO3PF 1080(Stick) -

FGM623S TO3PF 1080(Stick) -

FKG1020 TO220F-A 4000(Stick) -

FKH0470 TO220F-A 4000(Stick) -

FKH0660 TO220F-A 4000(Stick) -

FKH1040 TO220F-A 4000(Stick) -

FKP202 TO220F 3750(Stick) -

FKP250A TO3PF 1080(Stick) -

FKP252 TO220F 3750(Stick) -

FKP253 TO220F 3750(Stick) -

FKP280A TO3PF 1080(Stick) -

FKP300A TO3PF 1080(Stick) -

FKP330C TO3PF 1080(Stick) -

FKV460S T0220S(Surface-mount) - 1000

FKV550N TO220F 3750(Stick) -

FKV575 TO220F 3750(Stick) -

FKV660S T0220S(Surface-mount) - 1000

MGD623N TO3P 1080(Stick) -

MGD623S TO3P 1080(Stick) -
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2 Transistors

Application Note

Since reliability can be affected adversely by improper storage environ-
ment or handling methods during Characteristic tests, please observe the
following cautions.

H Cautions for Storage

@®Ensure that storage conditions comply with the normal temperature (5 to
35°C) and the normal relative humidity (around 40 to 75%), and avoid
storage locations that experience high temperature and humidity, or
extreme changes in temperature or humidity.

@®Avoid locations where dust or harmful gases are present, and avoid
direct sunlight.

@®Reinspect the devices for rust in leads and solderability after stored for a
long time.

Il Cautions for Characteristic Tests and Handling

On characteristics test at incoming inspection, etc, take good care to avoid
the surge voltages from the test equipment, the short circuit at terminals,
or the wrong connection.

B Silicone Grease

When using a heatsink, please coat thinly and evenly the back surface of
the device and both surfaces of the insulating plate with silicone grease to
lower the thermal resistance between the device and the heatsink.

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

Recommended Silicone Grease

* G-746 (Shin-Etsu Chemical)

* YG6260 (Momentive Performance Materials Inc.)

+ SC102 (Dow Corning Toray Silicone)

l Mounting Torque

When mounting torque is insufficient, thermal resistance increases, and so
heat radiation effect is decreased. When the torque is excessive, the
screw may be broken, the heatsink may be deformed, and the device
frame may be distorted, resulting in the device damage. Recommended
mounting torque per package is as follows:

@ Mounting Torque Table

Package Screw Torque

TO-220
TO-220F (FM20)

0.490 to 0.686 N+m (5 to 7kgfecm)

TO-3P (MT-100)

TO-8PF(FM100) 0.686 to 0.882 N*m (7 to 9kgf-cm)
MT-200 (fixed at two points)
SIP with Fin (SLA) 0.588 to 0.784 N+m (6 to 8kgf-cm)

* When the surface of a heatsink where Full Mold package is to be
mounted is not flat due to the burred metal bracket for screwing around
the mounting hole of the heatsink, the resin of the package might be
cracked even if the torque is lower than the recommended value.

* When a screw is fastened with an air driver for the Full Mold package, a
large impact is generated at the time of stop, and the resin may crack
even if the torque is lower than the recommended value. An electric
driver, therefore, should be used instead of an air driver.

156 I Transistors

[l Heatsink

A larger contact area between the device and the heatsink is required for
more effective heat radiation. To ensure a larger contact area, minimize
mounting holes. And select a heatsink with a surface smooth enough and
free from burrs and slivers.

B Soldering Temperature

In general, the device mounted on a printed circuit board is subjected to
high temperatures from flow solder in a solder bath, or, from a soldering
iron at hand soldering.

The testing method and test conditions for a device's heat resistance to
soldering are:

At a distance of 1.5mm from the device's main body, apply 260°C for 10
seconds, and 350°C for 3 seconds.

Please observe these limits and finish soldering in as short a time as
possible.

I Antistatic Measure for Power MOS FET Arrays

®When handling the device, body grounding is necessary. Wear a wrist
strap with a 1 MQ resistor close to the body in the wrist strap to prevent
electric shock.

@®Use a conductive tablemat and a floor mat at the device-handling
workbench and ground them properly.

@®When using a curve tracer or other measuring equipment, ground them
as well.

@®In soldering, ground the soldering iron tip and the solder bath to prevent
a leakage voltage from damaging the device.

@®As an antistatic measure for device containers, use Sanken shipping
containers or a conductive containers, or use aluminum foils.
Since reliability can be affected adversely by improper storage
environment or handling methods during Characteristic tests, please
observe the following cautions.
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Selection Guide

Vceo-Ic
800 C4304 C4300 C4301
C4445
600 C4706
550 C4518 C3927
C4518A
C5287
400 C5130 C4546 C4138 | C5071 C4140
380 D2141
250 D2017
230 A1294 A1295
C3263 C3264
A2151A
C6011A
A2223
C6145
200 A1668 | D2016 A1493 A1494
C4382 C3857 ©3858
A2151
C6011
180 A1859A A1386A A1216
C4883A A1492 C2922
A1673
S C3519A
ot C3856
5 C4388
> 160 A1215
o A1386
2 C2921
= C3519
> 150 A1667 B1559 | A1186 | B1570 | A1303 |B1647 B1648
5 A1859 B1587 | B1560 | D2401 | A1860 |B1649 D2561
= C4381 D2389 | B1588 C3284 | D2560
L% C4883 D2438 | C2837 C4886 | D2562
I D2390
I} D2439
8 140 A1695
3 A1909
(&) C4468
C5101
120 D2015 D1785 | C3835 | A1694 | B1259 B1382 B1383
D2045 | C4153 | A1908 | D2081 B1420 D2083
C4467 D2082
€5100
110 D2641
D2642
D2643
100 B1258
80 C3852A | A1488A A1693
C3851A A1725
D2014 A1907
C4466
C4511
C5099
60 C3852 | A1488 A1568
B1257 B1351
C3851
D1796
50 C4495 C4024 | A1567 C4131
A1746
2 3 4 5 6 7 8 10 12 14 15 16 17 18 25
Collector Current Ic(A)
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2-1 Transistors

Audio Transistors

EOutput Transistors
Chip
Pe le Veeo Single Transistors Package
(W) (A) V) Darlington
General LAPT
30 6 80 2SA1725 2SC4511 TO-220F (FM20)
60 6 80 2SA1693 25C4466 TO-3P (MT-100)
6 80 2SA1907 28C5099 TO-3PF (FM100)
-5 8 120 2SA1908 2SC5100 TO-3PF (FM100)
8 150 25B1587 2SD2438 TO-3PF (FM100)
8 120 2SA1694 2SC4467 TO-3P (MT-100)
10 140 2SA1909 28C5101 TO-3PF (FM100)
80 8 150 2SB1559 2SD2389 TO-3P (MT-100)
10 150 25B1588 2SD2439 TO-3PF (FM100)
14 150 2SA1860 25C4886 TO-3PF (FM100)
85 15 150 2SB1649 28D2562 TO-3PF (FM100)
15 180 2SA1673 25C4388 TO-3PF (FM100)
10 140 2SA1695 25C4468 TO-3P (MT-100)
100 10 150 2SA1186 2502837 TO-3P (MT-100)
10 150 2SB1560 2SD2390 TO-3P (MT-100)
125 14 150 2SA13083 25C3284 TO-3P (MT-100)
15 150 2SB1647 28D2560 TO-3P (MT-100)
15 160 2SA1386 2SC3519 TO-3P (MT-100)
130 15 180 2SA1492 2SC3856 TO-3P (MT-100)
15 180 2SA1386A 2SC3519A TO-3P (MT-100)
15 230 2SA1294 25C3263 TO-3P (MT-100)
12 150 2SB1570 2SD2401 MT-200 (fixed at two points)
150 15 160 2SA1215 28C2921 MT-200 (fixed at two points)
15 200 2SA1493 2SC3857 MT-200 (fixed at two points)
15 200 2SA2151 2SC6011 TO-3P (MT-100)
160 15 230 2SA2151A 2SC6011A TO-3P (MT-100)
15 230 2SA2223 25C6145 TO-3P (MT-100)
17 150 25B1648 2SD2561 MT-200 (fixed at two points)
200 17 180 2SA1216 28C2922 MT-200 (fixed at two points)
17 200 25A1494 28C3858 MT-200 (fixed at two points)
17 230 2SA1295 2SC3264 MT-200 (fixed at two points)

LAPT (Linear Amplified Power Transistor): Multi-Emitter Transistor for High-Frequency

HEOutput Transistors with Temperature Compensating Function (Refer to our Web site for applications)

Part Number Pc (W) Ic (A) Vceo (V) Package
STDO1P STDO1N 100 10 150 TOS3P-5pin
STDO3P STDO3N 160 15 160 TOS3P-5pin
EDriver and Temperature Compensating Transistors
Part Number Pc (W) Vceo (V) Ic (A) hre (min) fr (MHz) Package Remarks
28C4495 25 50 3 500 40 TO-220F (FM20)  |For temperature compensation
2SA1859 25C4883 20 150 2 60 60/120 TO-220F (FM20) Driver
2SA1859A 25C4883A 20 180 2 60 60/120 TO-220F (FM20) Driver
2SA1667 28C4381 25 150 2 60 20/15 TO-220F (FM20) Driver
2SA1668 25C4382 25 200 2 60 20/15 TO-220F (FM20) Driver
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Switching Transistors

EDC-DC Converter

Part Number Veao Veeo lo Pe Package
(V) (V) (A) (W)
2SC4024 10 35 TO-220F
2SC4131 100 %0 15 60 TO-3PF
25C4153 200 120 7 30 TO-220F
2SC3835 70 TO-3P
EFor AC100V Input
Part Number Veao Veeo lo Pe Package
(V) (V) (A) (W)
2SC4138 10 80 TO-3P
2SC5071 500 400 12 100 TO-3P
2SC4140 18 130 TO-3P
2SC5130 5 30 TO-220F
600 400
2SC4546 7 30 TO-220F
EFor AC200V Input
Part Number Veao Veeo lo Pe Package
(V) (V) (A) (W)
2SC4518 5 35 TO-220F
28C5287 550 80 TO-3P
28C3927 10 120 TO-3P
2SC4706 900 600 14 130 TO-3P
2SC4304 3 35 TO-220F
2SC4445 60 TO-3PF
2SC4300 800 5 75 TO-3PF
2SC4301 7 80 TO-3PF
2SC4518A 1000 550 5 35 TO-220F
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Specifications List by Part Number

Absolute Maximum Ratings
hre
Part Number Applications Vego Vego e Pe ICB(L;)onditions Conditions
) (A) W | @A ] ——
(\%) min max V) | (A)
2SA1186 Audio, general-purpose -150 -150 -10 100| -100| -150 50 180, —4 -3
2SA1215 Audio, general-purpose -160 -160 -15| 150, -100| -160 50 180 —4 -5
2SA1216 Audio, general-purpose —-180 -180 -17 | 200| -100| -180 30 180| -4 -8
2SA1294 Audio, general-purpose -230 -230 -15 130 -100| -230 50 140, -4 -5
2S5A1295 Audio, general-purpose —230 —230 -17| 200| -100| -230 50 140| -4 -5
2SA1303 Audio, general-purpose -150 -150 -14| 125| -100| -150 50 180| —4 -5
2SA1386 Audio, general-purpose -160 -160 -15| 130 -100| -160 50 180| -4 -5
2SA1386A Audio, general-purpose -180 -180 -15 130 -100| -180 50 180, -4 -5
2SA1488 Audio, general-purpose -60 -60 —4 25| -100 —60 40 —4 -1
2SA1488A Audio, general-purpose -80 -80 —4 25| —100 -80 40 —4 —1
2SA1492 Audio, general-purpose -180 -180 -15| 130| -100| -180 50 180| -4 -3
2SA1493 Audio, general-purpose -200 -200 -15 150 -100| -200 50 180, -4 -5
2S5A1494 Audio, general-purpose —200 —200 -17| 200| -100| -200 50 180| —4 -8
2SA1567 DC motor driver, chopper regulator, general-purpose -50 -50 -12 35| -100 -50 50 -1 -6
2SA1568 DC motor driver, chopper regulator, general-purpose -60 -60 +12 35| —-100 -60 50 =1 -6
2SA1667 TV vertical output, audio output driver, general-purpose -150 -150 -2 25 -10| —-150 60 -10 | -0.7
2SA1668 TV vertical output, audio output driver, general-purpose —200 —200 -2 25 -10| -200 60 -10 | -0.7
2SA1673 Audio, general-purpose -180 -180 -15 85 -10| -180 50 180, -4 -3
2SA1693 Audio, general-purpose —-80 —-80 —6 60 =10 —-80 50 180 —4 -2
2SA1694 Audio, general-purpose -120 -120 -8 80 -10| -120 50 180| —4 -3
25A1695 Audio, general-purpose —140 —140 -10| 100 -10 | -140 50 180 -4 -3
2SA1725 Audio, general-purpose -80 -80 -6 30 -10 -80 50 180| -4 -2
2SA1746 Chopper regulator, switch, general-purpose -70 -50 —12 (Pulse —20) 60 =10 =70 50 =1 -5
2SA1859 Audio output driver, TV velocity modulation -150 -150 -2 20 -10| —-150 60 240| -10 | -0.7
2SA1859A Audio output driver, TV velocity modulation -180 -180 —2 20 -10 | -180 60 240| -10 | 0.7
2SA1860 Audio, general-purpose -150 -150 -14 80| -100| -150 50 180 —4 -5
2S5A1907 Audio, general-purpose -80 -80 —6 60 -10 -80 50 180| —4 -2
2SA1908 Audio, general-purpose -120 -120 -8 75 -10| -120 50 180| —4 -3
2SA1909 Audio, general-purpose -140 -140 -10 80 -10 | —140 50 180, —4 -3
2S5A2151 Audio, general-purpose —200 —200 -15| 160 -10| -200 50 180| —4 -3
2SA2151A Audio, general-purpose —230 —230 -15| 160 -10 | -230 50 180 —4 -3
2SA2223 Audio, general-purpose —230 —230 -15| 160 -10| -230 40 140| -4 -5
28B1257 Solenoid/relay/motor driver, general-purpose —60 -60 —4 (Pulse —6) 25 -10 —60 | 2000 —4 -3
2SB1258 Solenoid/relay/motor driver, general-purpose -100 -100 —6 (Pulse —10) 30 -10| -100 1000 -2 -3
2SB1259 Solenoid/relay/motor driver, general-purpose -120 -120 —10 (Pulse —15) 30 -10| —-120 | 2000 —4 -5
2SB1351 Printer head/solenoid/relay/motor driver, general-purpose -60 -60 —12 (Pulse —20) 30 -10 —60 | 2000 -4 | -10
2SB1382 Chopper regulator, DC motor driver, general-purpose -120 -120 —16 (Pulse —26) 75 -10| —-120 | 2000 —4 -8
2SB1383 Chopper regulator, DC motor driver, general-purpose -120 -120 —25 (Pulse —40) 120 -10| —-120 | 2000 —4 | —-12
2SB1420 Chopper regulator, DC motor driver, general-purpose -120 -120 —16 (Pulse —26) 80 -10| —-120 | 2000 —4 -8
2SB1559 Audio, series regulator, general-purpose -160 -150 -8 80| —-100| —-160| 5000| 30000 -4 -6
2SB1560 Audio, series regulator, general-purpose -160 -150 -10 100| -100| -160 | 5000| 30000, -4 -7
2SB1570 Audio, series regulator, general-purpose -160 -150 -12| 150| -100| -160| 5000| 30000 -4 -7
2SB1587 Audio, series regulator, general-purpose -160 -150 -8 75| -100| -160 | 5000| 30000, -4 —6
2SB1588 Audio, series regulator, general-purpose -160 -150 -10 80| —-100| —-160| 5000| 30000 -4 -7
2SB1647 Audio, series regulator, general-purpose -150 -150 -15| 130| -100| -150| 5000| 30000, -4 | -10
2SB1648 Audio, series regulator, general-purpose -150 -150 -17| 200| -100| -150| 5000| 30000, -4 | —-10
2SB1649 Audio, series regulator, general-purpose -150 -150 —15 85| -100| -150| 5000| 30000, -4 | -10
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Electrical Characteristics

VCE (sat) | VBE (sa) T Switching Time con Mass
Conditions Conditions ton tstg t Complementary Package
e N m H ST S T (uS) @S | P ©
20 -5 -0.5 60 =12 1 0.25typ 0.8typ 0.2typ | 110typ 25C2837 | TO-3P (MT-100) | 6.0
-2.0 -5 -0.5 50 —12 2 0.25typ 0.85typ 0.2typ | 400typ 25C2921 MT-200 | 18.4
-2.0 -8 -0.8 40 -12 2 0.3typ 0.7typ 0.2typ 500typ 28C2922 MT-200 | 18.4
20 -5 -05 35 —12 2 0.35typ 1.5typ 0.3typ | 500typ 25C3263 | TO-3P (MT-100) | 6.0
-2.0 -5 -0.5 35 —12 2 0.35typ 1.5typ 0.3typ | 500typ 25C3264 MT-200 | 18.4
-2.0 -5 -0.5 50 -12 2 0.25typ 0.85typ 0.2typ | 400typ 25C3284 | TO-3P (MT-100) | 6.0
20 -5 -05 40 —12 2 0.3typ 0.7typ 0.2typ | 500typ 2SC3519 | TO-3P (MT-100) | 6.0
-2.0 -5 -05 40 —12 2 0.3typ 0.7typ 0.2typ | 500typ 2SC3519A TO-3P (MT-100) | 6.0
-05 -2 -0.2 15 —12 0.2 0.25typ 0.75typ 0.25typ 90typ 25C3851 | TO-220F (FM20) | 2.0
-05 -2 -0.2 15 -12 0.2 0.25typ 0.75typ 0.25typ 90typ 2SC3851A | TO-220F (FM20) | 2.0
-2.0 -5 -0.5 20 —12 0.5 0.6typ 0.9typ 0.2typ | 500typ 25C3856 TO-3P (MT-100) | 6.0
-3.0 -10 -1 20 —-12 0.5 0.3typ 0.9typ 0.2typ | 400typ 25C3857 MT-200 | 18.4
-2.5 -10 —1 20 -12 1 0.6typ 0.9typ 0.2typ 500typ 2SC3858 MT-200 | 18.4
-0.35 -6 -0.3 40 12 0.5 0.4typ 0.4typ 0.2typ | 330typ TO-220F (FM20) | 2.0
-0.35 -6 -0.3 40 12 0.5 0.4typ 0.4typ 0.2typ | 330typ TO-220F (FM20) | 2.0
-1.0 -0.7 -0.07 20 -12 0.2 0.4typ 1.5typ 0.5typ 60typ 25C4381 | TO-220F (FM20) | 2.0
-1.0 -0.7 —-0.07 20 -12 0.2 0.4typ 1.5typ 0.5typ 60typ 25C4382 TO-220F (FM20) 2.0
20 -5 -05 20 —12 05 0.6typ 0.9typ 0.2typ | 500typ 25C4388 | TO-3PF (FM100) | 6.5
-15 2 -0.2 20 —12 0.5 0.18typ 1.1typ 0.21typ 150typ 25C4466 TO-3P (MT-100) | 6.0
-15 -3 -0.3 20 —-12 0.5 0.14typ 1.4typ 0.21typ | 300typ 2SC4467 | TO-3P (MT-100) | 6.0
-0.5 -5 -0.5 20 -12 0.5 0.17typ 1.86typ 0.27typ 400typ 25C4468 TO-3P (MT-100) | 6.0
-0.5 -2 -0.2 20 -12 0.5 0.18typ 1.1typ 0.21typ 150typ 2S8C4511 | TO-220F (FM20) | 2.0
-05 1.2 -5 -0.08 25 =12 1 0.5typ 0.6typ 0.3typ | 400typ TO-3PF (FM100) | 6.5
-1.0 -0.7 -0.07 60 —12 0.7 0.5typ 1typ 0.5typ 30typ 25C4883 | TO-220F (FM20) | 2.0
-1.0 -0.7 -0.07 60 -12 0.7 0.5typ 1typ 0.5typ 30typ 2SC4883A TO-220F (FM20) 2.0
20 -5 -05 50 —-12 2 0.25typ 0.85typ 0.2typ | 400typ 25C4886 | TO-3PF (FM100) | 6.5
-0.5 12 -0.2 20 —12 0.5 0.18typ 1.1typ 0.21typ 150typ 2SC5099 | TO-3PF (FM100) | 6.5
-05 -3 -0.3 20 —-12 0.5 0.14typ 1.4typ 0.21typ | 300typ 25C5100 | TO-3PF (FM100) | 6.5
-05 -5 -05 20 —12 0.5 0.17typ 1.86typ 0.27typ | 400typ 2SC5101 | TO-3PF (FM100) | 6.5
-0.5 -5 -05 20 -12| -05 - - — | 450typ 25C6011 TO-3P (MT-100) | 6.0
-05 -5 -0.5 20 -12| -05 = = — | 450typ 2SC6011A | TO-3P (MT-100) | 6.0
-0.5 -5 -0.5 35 -12 2 - - - 500typ 2SC6145 TP-3P (MT-100) 6.0
-15 -2.0 -3 | -0.006| 200 12 0.2 0.4typ 0.8typ 0.6typ 75typ 2SD2014 | TO-220F (FM20) | 2.0
-15 2.0 -3 | -0.006| 100 —-12 0.2 0.6typ 1.6typ 0.5typ | 100typ 2SD1785 | TO-220F (FM20) | 2.0
-15 2.0 -5 —-0.01| 100 —12 0.2 0.6typ 1.6typ 0.5typ | 145typ 2SD2081 | TO-220F (FM20) | 2.0
-1.5 20| -10 —-0.02 130 -12 1 0.7typ 1.5typ 0.6typ 170typ TO-220F (FM20) 2.0
-15 25 -8 | -0.016 50 12 1 0.8typ 1.8typ 1typ | 350typ 2SD2082 | TO-3PF (FM100) | 6.5
-1.8 25| —12| -0.024 50 -12 1 1typ 3typ 1typ | 230typ 25D2083 TO-3P (MT-100) | 6.0
-1.5 -25 -8 —-0.016 50 -12 1 1typ 3typ 1typ 350typ TO-3P (MT-100) 6.0
25 -3.0 -6 | —0.006 65 12 1 0.7typ 3.6typ 0.9typ | 160typ 2SD2389 | TO-3P (MT-100) | 6.0
-25 -3.0 -7 | -0.007 50 —12 2 0.8typ 3typ 1.2typ | 230typ 25D2390 TO-3P (MT-100) | 6.0
-25 -3.0 -7 | -0.007 50 —-12 2 0.8typ 3typ 1.2typ | 230typ 25D2401 MT-200 | 18.4
25 -3.0 —6 | -0.006 65 -12 1 0.7typ 3.6typ 0.9typ 160typ 2SD2438 | TO-3PF (FM100) | 6.5
-25 -3.0 7| -0.007 50 —12 2 0.8typ 3typ 1.2typ | 230typ 2SD2439 | TO-3PF (FM100) | 6.5
25 30| -10 —0.01 45 =12 2 0.7typ 1.6typ 1.1typ | 320typ 2SD2560 | TO-3P (MT-100) | 6.0
-25 -30| -10 -0.01 45 —12 2 0.7typ 1.6typ 1.1typ | 320typ 2SD2561 MT-200 | 18.4
-25 -30| -10 -0.01 45 —12 2 0.7typ 1.6typ 1.1typ | 320typ 2SD2562 | TO-3PF (FM100) | 6.5
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Absolute Maximum Ratings
[¢):! hre
Part Number Applications Veeo Veeo IC Fe : (?onditions Conditions
Vcs Vce | lc
v V) ) W) | @A —5 ] min | max [0 @
2S8C2837 Audio, general-purpose 150 150 10| 100 100 150 50 180 4 3
25C2921 Audio, general-purpose 160 160 15 150 100 160 50 180 4 5
28C2922 Audio, general-purpose 180 180 17| 200 100 180 30 180 4 8
2SC3263 Audio, general-purpose 230 230 15 130 100 230 50 140 4 5
25C3264 Audio, general-purpose 230 230 17| 200 100 230 50 140 4 5
2SC3284 Audio, general-purpose 150 150 14 125 100 150 50 180 4 5
2SC3519 Audio, general-purpose 160 160 15 130 100 160 50 180 4 5
2SC3519A Audio, general-purpose 180 180 15 130 100 180 50 180 4 5
2SC3835 Humidifier, DC-DC converter, general-purpose 200 120 7 (Pulse 14) 70 100 200 70 220 4 8
2SC3851 Audio, PPC high voltage power supply, general-purpose 80 60 4 25 100 80 40 320 4 1
2SC3851A Audio, PPC high voltage power supply, general-purpose 100 80 4 25 100 100 40 320 4 1
2SC3852 Solenoid/motor driver/series regulator, general-purpose 80 60 3 25 10 80 500 4| 05
2SC3852A Solenoid/motor driver/series regulator, general-purpose 100 80 3 25 10 100 500 41 05
2SC3856 Audio, general-purpose 200 180 15 130 100 200 80 180 4 3
2SC3857 Audio, general-purpose 200 200 15 150 100 200 50 180 4 5
25C3858 Audio, general-purpose 200 200 17 200 100 200 50 180 4 8
2S8C3927 Switching regulator, general-purpose 900 550 10 (Pulse 15) 120 100 800 10 28 4 5
2SC4024 DC-DC converter, emergency lamp inverter, general-purpose 100 50 10 35 100 100 300 1600 4 1
25C4131 DC-DC converter, emergency lamp inverter, general-purpose 100 50 15 (Pulse 20) 60 10 100 60 360 1 5
2SC4138 Switching regulator, general-purpose 500 400 10 (Pulse 20) 80 100 500 10 30 4 6
2SC4140 Switching regulator, general-purpose 500 400 18 (Pulse 36) 130 100 500 10 30 4 10
2SC4153 Humidifier, DC-DC converter, general-purpose 200 120 7 (Pulse 14) 30 100 200 70 220 4 3
2SC4300 Switching regulator, general-purpose 900 800 5 (Pulse 10) 75 100 800 10 30 4 2
25C4301 Switching regulator, lighting inverter, general-purpose 900 800 7 (Pulse 14) 80 100 800 10 30 4 3
2SC4304 Switching regulator, general-purpose 900 800 3 (Pulse 6) 35 100 800 10 30 4| 07
2SC4381 TV vertical output, audio output driver, general-purpose 150 150 2 25 10 150 60 10| 0.7
25C4382 TV vertical output, audio output driver, general-purpose 200 200 2 25 10 200 60 10| 0.7
2SC4388 Audio, general-purpose 200 180 15 85 10 200 50 180 4 3
2SC4445 Switching regulator, general-purpose 900 800 3 (Pulse 6) 60 100 800 10 30 4| 07
25C4466 Audio, general-purpose 120 80 6 60 10 120 50 180 4 2
2SC4467 Audio, general-purpose 160 120 8 80 10 160 50 180 4 3
2SC4468 Audio, general-purpose 200 140 10 100 10 200 50 180 4 3
2SC4495 For audio temperature compensation, general-purpose 80 50 3 25 10 80 500 4| 05
2SC4511 Audio, general-purpose 120 80 6 30 10 120 50 180 4 2
2SC4518 Switching regulator, lighting inverter, general-purpose 900 550 5 (Pulse 10) 35 100 800 10 25 4] 1.8
2SC4518A Switching regulator, lighting inverter, general-purpose 1000 550 5 (Pulse 10) 35 100 800 10 25 4| 1.8
28SC4546 Switching regulator, lighting inverter, general-purpose 600 400 7 (Pulse 14) 30 100 600 10 25 4 3
2SC4706 Switching regulator, general-purpose 900 600 14 (Pulse 28) 130 100 800 10 25 4 7
2SC4883 Audio output driver, TV velocity modulation 150 150 2 20 10 150 60 240 10| 0.7
2SC4883A Audio output driver, TV velocity modulation 180 180 2 20 10 180 60 240 10| 0.7
25C4886 Audio, general-purpose 150 150 14 80 100 150 50 180 4 5
2SC5071 Switching regulator, general-purpose 500 400 12 (Pulse 24) 100 100 500 10 30 4 7
2SC5099 Audio, general-purpose 120 80 6 60 10 120 50 180 4 2
2SC5100 Audio, general-purpose 160 120 8 75 10 160 50 180 4 3
2SC5101 Audio, general-purpose 200 140 10 80 10 200 50 180 4 3
2SC5130 Switching regulator, general-purpose 600 400 5 (Pulse 10) 30 100 500 10 30 41 15
2SC5287 Switching regulator, general-purpose 900 550 5 (Pulse 10) 80 100 800 10 25 4 1.8
2SC6011 Audio, general-purpose 200 200 15 160 10 200 50 180 4 3
2SC6011A Audio, general-purpose 230 230 15 160 10 230 50 180 4 3
2SC6145 Audio, general-purpose 230 230 15 160 10 230 40 140 4 5
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Electrical Characteristics

VCE (sat) | VBE (sat) fT Switching Time Mass
Conditions Conditions ton tstg t Cob Complementary Package
T T e e e e (1) ws) | P ©@
2.0 5 05 70 12 -1 0.2typ 1.4typ 0.35typ 60typ 2SA1186 | TO-3P (MT-100) 6.0
2.0 5 0.5 60 12 -2 0.2typ 1.5typ 0.35typ 200typ 2SA1215 MT-200 18.4
2.0 8 0.8 50 12 -2 0.2typ 1.3typ 0.45typ | 250typ 2SA1216 MT-200 | 18.4
2.0 5 05 60 12 -2 0.3typ 2.4typ 0.5typ | 250typ 2SA1294 | TO-3P (MT-100) 6.0
2.0 5 0.5 60 12 -2 0.3typ 2.4typ 0.5typ 250typ 2SA1295 MT-200 18.4
2.0 5 05 60 12 -2 0.2typ 1.5typ 0.35typ | 200typ 2SA1303 | TO-3P (MT-100) 6.0
2.0 5 0.5 50 12 -2 0.2typ 1.3typ 0.45typ 250typ 2SA1386 TO-3P (MT-100) 6.0
2.0 5 0.5 50 12 -2 0.2typ 1.3typ 0.45typ 250typ 2SA1386A TO-3P (MT-100) 6.0
0.5 1.2 & 0.3 30 12 -0.5 0.5max 3max 0.5max 110typ TO-3P (MT-100) 6.0
0.5 2 0.2 15 12 -0.2 0.2typ 1typ 0.3typ 60typ 2SA1488 TO-220F (FM20) 2.0
0.5 2 0.2 15 12| -02 0.2typ 1typ 0.3typ 60typ 2SA1488A | TO-220F (FM20) 2.0
0.5 2 0.05 15 12 -0.2 0.8typ 3typ 1.2typ 50typ TO-220F (FM20) 2.0
0.5 2 0.05 15 12| -0.2 0.8typ 3typ 1.2typ 50typ TO-220F (FM20) 2.0
2.0 5 05 20 12| -05 0.5typ 1.8typ 0.6typ | 300typ 2SA1492 | TO-3P (MT-100) 6.0
3.0 10 1 20 12| -05 0.3typ 2.4typ 0.4typ | 250typ 2SA1493 MT-200 | 18.4
25 10 1 20 12 -1 0.5typ 1.8typ 0.6typ 300typ 2SA1494 MT-200 18.4
0.5 1.2 5 1 6 12 -1 1max 5max 0.5max | 105typ TO-3P (MT-100) 6.0
0.5 5 0.1 24 12 -0.5 0.5typ 2typ 0.5typ 150typ TO-220F (FM20) 2.0
0.5 1.2 5 0.08 18 12 —1 0.5typ 2typ 0.4typ 210typ TO-3PF (FM100) 6.5
0.5 1.3 6 1.2 10 12 -0.7 1max 3max 0.5max 85typ TO-3P (MT-100) 6.0
0.5 1.3 10 2 10 12 -2.0 1max 3max 0.5max 165typ TO-3P (MT-100) 6.0
0.5 1.2 3 0.3 30 12 -0.5 0.5max 3max 0.5max 110typ TO-220F (FM20) 2.0
0.5 1.2 2 0.4 6 12 -0.5 1max 5max 1max 75typ TO-3PF (FM100) 6.5
0.5 1.2 3 0.6 6 12 -1 1max 5max 1max 105typ TO-3PF (FM100) 6.5
0.5 1.2 7 0.14 15 12 -0.3 0.7max 4max 0.7max 50typ TO-220F (FM20) 2.0
1.0 7 0.07 15 12| -02 1typ 3typ 1.5typ 35 2SA1667 | TO-220F (FM20) 2.0
1.0 7 0.07 15 12| -0.2 1typ 3typ 1.5typ 35 2SA1668 | TO-220F (FM20) 2.0
2.0 5 0.5 20 12 -0.5 0.5max 1.8max 0.6max 300 2SA1673 TO-3PF (FM100) 6.5
0.5 1.2 0.7 0.14 15 12 -0.3 0.7max 4max 0.7max 50 TO-3PF (FM100) 6.5
1.5 2 0.2 20 12| -05 0.16typ 2.6typ 0.34typ 110 2SA1693 | TO-3P (MT-100) 6.0
1.5 3 0.3 20 12| -05 0.13typ 3.5typ 0.32typ 200 2SA1694 TO-3P (MT-100) 6.0
0.5 5 0.5 20 12| -05 0.24typ 4.32typ 0.4typ 250 2SA1695 TO-3P (MT-100) 6.0
05 4 0.02 40 12| -0.1 0.45typ 1.6typ 0.85typ 30 TO-220F (FM20) 2.0
0.5 2 0.2 20 12 -0.5 0.16typ 2.6typ 0.34typ 110 2SA1725 TO-220F (FM20) 2.0
0.5 1.2 1.8 0.36 6 12 | -0.35 0.7max 4max 0.5max 50 TO-220F (FM20) 2.0
0.5 1.2 1.8 0.36 6 12| -0.35 0.7max 4max 0.5max 50 TO-220F (FM20) 2.0
0.7 1.3 3 0.6 10 12 -0.5 0.5max 2max 0.15max 55 TO-220F (FM20) 2.0
0.5 1.2 7 1.4 6 12| -15 1max 5max 0.7max 160 TO-3P (MT-100) 6.0
1.0 0.7 0.07| 120 12| -07 0.5typ 1.5typ 0.5typ 30 2SA1859 | TO-220F (FM20) 2.0
1.0 0.7 0.07| 120 12| -07 0.5typ 1.5typ 0.5typ 30 2SA1859A | TO-220F (FM20) 2.0
2.0 5 0.5 60 12 -2 0.26typ 1.5typ 0.35typ 200 2SA1860 | TO-3PF (FM100) 6.5
0.5 1.3 7 1.4 10 12 -1 1max 3max 0.5max 105 TO-3P (MT-100) 6.0
0.5 2 0.2 20 12| -05 0.16typ 2.6typ 0.34typ 110 2SA1907 | TO-3PF (FM100) 6.5
05 3 0.3 20 12| -05 0.13typ 3.5typ 0.32typ 200 2SA1908 | TO-3PF (FM100) 6.5
0.5 5 0.5 20 12| -05 0.24typ 4.32typ 0.4typ 250 2SA1909 | TO-3PF (FM100) 6.5
0.5 1.3 1.5 0.3 20 12| -0.3 1max 2max 0.3max 30 TO-220F (FM20) 2.0
0.5 1.2 1.8 0.36 6 12 | -0.35 0.7max 4max 0.5max 50 TO-3P (MT-100) 6.0
0.5 5 0.5 20 12| -05 - - - 270 2SA2151 TO-3P (MT-100) 6.0
0.5 5 0.5 20 12| -05 - - - 270 2SA2151A TO-3P (MT-100) 6.0
0.5 5 0.5 60 12 -2 - - - 250 2SA2223 TP-3P (MT-100) 6.0
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2-1 Transistors

Absolute Maximum Ratings
hre
Part Number Applications Veeo Vego e Pe ICB(c))onditions Conditions
) () W | @A ] ——
(\%) min max V) | (A)
2SD1785 Solenoid/relay/motor driver/series regulator, general-purpose 120 120 6 (Pulse 10) 30 10 120| 2000 2 3
2SD1796 Solenoid/relay/motor driver, general-purpose 60+10| 60«10 4 25 10 50| 2000 4 3
28D2014 Solenoid/relay/motor driver/series regulator, general-purpose 120 80 4 25 10 120 | 2000 2 3
2SD2015 Solenoid/relay/motor driver, general-purpose 150 120 4 25 10 150| 2000 2 2
2SD2016 Igniter, relay, general-purpose 200 200 & 25 10 200| 1000| 15000 4 1
28D2017 Solenoid/relay/motor driver, general-purpose 300 250 6 35 100 300 | 2000 2 2
2SD2045 Solenoid/motor driver, general-purpose 120 120 6 (Pulse 10) 50 10 120| 2000 2 3
2SD2081 Solenoid/motor driver, general-purpose 120 120 10 (Pulse 15) 30 10 120| 2000 4 5
28D2082 Solenoid/motor driver, general-purpose 120 120 16 (Pulse 26) 75 10 120 | 2000 4 8
2SD2083 Solenoid/motor driver, general-purpose 120 120 25 (Pulse 40) 120 10 120| 2000 4 12
2SD2141 Igniter, solenoid, motor driver, general-purpose | 380+50| 380+50 6 (Pulse 10) 35 10 330 | 1500 2 8
2SD2389 Audio, series regulator, general-purpose 160 150 8 80 100 160 | 5000| 30000 4 6
2SD2390 Audio, series regulator, general-purpose 160 150 10 100 100 160| 5000| 30000 4 7
28D2401 Audio, series regulator, general-purpose 160 150 12 150 100 160 | 5000| 30000 4 7
2SD2438 Audio, series regulator, general-purpose 160 150 8 75 100 160| 5000| 30000 4 6
2SD2439 Audio, series regulator, general-purpose 160 150 10 80 100 160| 5000| 30000 4 7
28D2560 Audio, series regulator, general-purpose 150 150 15 130 100 150 | 5000| 30000 4 10
2SD2561 Audio, series regulator, general-purpose 150 150 17 200 100 150| 5000| 30000 4 10
2SD2562 Audio, series regulator, general-purpose 150 150 15 85 100 150| 5000| 30000 4 10
28D2641 Series regulator, general-purpose 110 110 6 60 100 110| 5000| 30000 4 5
2SD2642 Series regulator, general-purpose 110 110 6 30 100 110| 5000| 30000 4 5
25D2643 Series regulator, general-purpose 110 110 6 60 100 110| 5000| 30000 4 5
STDO1N Audio 150 150 10 | 100 100 150 | 5000| 20000 4 6
STDO1P Audio —-150 —-150 -10 | 100| -100| -150| 5000| 20000 —4 -6
STDO3N Audio 160 160 15| 160 100 160 | 5000| 20000 4 10
STDO3P Audio —-160 —-160 -15| 160| -100| -160| 5000| 20000f —-4| -10
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2-1 Transistors

Electrical Characteristics
VGE (sa) | VEE (sat) fT Switching Time Mass
Conditions Conditions ton tstg i Cob Complementary Package

e N e H ST S T (uS) @S | P ©
15 2 3mA| 100 12| -0.1 0.5typ 5.5typ 1.5typ 70 2SB1258 | TO-220F (FM20) | 2.0
15 3 10mA 60 12| -02 1typ 4typ 1.5typ 45 TO-220F (FM20) | 2.0
1.5 2.0 3 3mA 75 12 —0.1 1typ 4typ 1.5typ 45 2SB1257 TO-220F (FM20) 2.0
15 2.0 2 2mA 40 12| -04 0.6typ 5typ 2typ 40 TO-220F (FM20) | 2.0
1.5 2.0 1 1.5mA 90 12 —0.1 40 TO-220F (FM20) 2.0
15 2.0 2 2mA 20 12 —1 0.6typ 16typ 3typ 65 TO-220F (FM20) | 2.0
15 2.0 3 3mA 50 12 -1 0.5typ 5.5typ 1.5typ 70 TO-3PF (FM100) | 6.5
15 2.0 5 5mA 60 12 0.5 95 2SB1259 TO-220F (FM20) 2.0
15 25 8 16mA 20 12 =i 0.6typ Ttyp 1.5typ 210 2SB1382 | TO-3PF (FM100) | 6.5
1.8 25 12 24mA 20 12 — 1typ 6typ 1typ 340 2SB1383 | TO-3P (MT-100) | 6.0
1.5 4 20mA 20 12 —0.5 95 TO-220F (FM20) 2.0
25 3.0 6 6mA 80 12 -1 0.6typ 10typ 0.9typ 85 2SB1559 | TO-3P (MT-100) | 6.0
25 3.0 7 7mA 55 12 -2 0.5typ 10typ 1.1typ 95 2SB1560 TO-3P (MT-100) 6.0
25 3.0 7 7mA 55 12 -2 0.5typ 10typ 1.1typ 95 2SB1570 MT-200 | 18.4
25 3.0 6 6mA 80 12 -1 0.6typ 10typ 0.9typ 85 2SB1587 | TO-3PF (FM100) | 6.5
25 3.0 7 7mA 55 12 -2 0.5typ 10typ 1.1typ 95 2SB1588 | TO-3PF (FM100) | 6.5
25 3.0 10 10mA 70 12 -2 0.8typ 4typ 1.2typ 120 2SB1647 | TO-3P (MT-100) | 6.0
25 3.0 10 10mA 70 12 -2 0.8typ 4atyp 1.2typ 120 2SB1648 MT-200 | 18.4
25 3.0 10 10mA 70 12 -2 0.8typ 4typ 1.2typ 120 2SB1649 | TO-3PF (FM100) | 6.5
25 3.0 5 5mA 60 12 -2 0.8typ 6.2typ 1.1typ 55 TO-3P (MT-100) | 6.0
25 3.0 5 5mA 60 12| -05 0.8typ 6.2typ 1.1typ 55 TO-220F (FM20) | 2.0
25 3.0 5 5mA 60 12| -05 0.8typ 6.2typ 1.1typ 55 TO-3PF (FM100) | 6.5
2.0 2.5 6 6mA STDO1P TO3P-5Pin 6.2
-2.0 2.5 -6 —6mA STDO1N TO3P-5Pin 6.2
2.0 25 10 10mA STDO3P TO-3P-5pin 6.2
-2.0 -2.5 -10 -10mA STDO3N TO-3P-5pin 6.2
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I2-2 MOS FETs

Selection Guide

Vbss Ros (ON) Ip Po
Part Number Package
V) (2) max (A) W)
3.6m +100 100 | SKH04100 TO263 (Surface-mount)
3.8m =100 100 | EKH04100 TO220
3.8m =70 40 | FKH0470 TO220F-A
0 6.0m =70 80 | 2SK3800 TO220S (Surface-mount)
6.0m =70 100 | 2SK3801 TOS3P (MT100)
9m +60 60 | FKV460S TO220S (Surface-mount)
10m +75 40 | FKV575 TO220F (FM20)
50 15m =50 35 | FKV550N TO220F (FM20)
15m +50 85 | EKV550 TO220
4.8m =100 100 | SKH06100 TO263 (Surface-mount)
5.0m +100 100 | EKH06100 TO220
5.0m =60 40 | FKH0660 TO220F-A
60 6.0m =70 90 | 2SK3710 TO220S (Surface-mount)
6.0m =70 130 | 2SK3711 TO3P (MT100)
14m +60 60 | FKV660S TO220S (Surface-mount)
28m =30 40 | 2SK2420 TO220F (FM20)
11.3m +70 100 | SKH1070 TO263 (Surface-mount)
11.5m =70 100 | EKH1070 TO220
100 11.5m +40 40 | FKH1040 TO220F-A
52m =20 55 | EKG1020 TO220
52m +20 40 | FKG1020 TO220F-A
53m =45 40 | FKP202 TO220F (FM20)
200 53m +45 95 | SKP202 TO263 (Surface-mount)
0.175 =18 35 | 2SK3003 TO220F (FM20)
43m +50 85 | FKP250A TOS3PF (FM100)
75m =25 40 | FKP252 TO220F (FM20)
250 95m +20 40 | FKP253 TO220F (FM20)
95m =20 90 | SKP253 TO263 (Surface-mount)
0.25 =18 35 | 2SK3004 TO220F (FM20)
280 53m =40 85 | FKP280A TO3PF (FM100)
300 65m +30 85 | FKP300A TOS3PF (FM100)
330 63m =30 85 | FKP330C TO3PF (FM100)
1.1 +7 35 | 2SK2701A TO220F (FM20)
450 2.8 =3 30 | 2SK2803 TO220F (FM20)
0.27 +20 150 | MKS5020 TO3P
500 0.4 =15 150 | MKS5015 TO3P
1.5 %5 30 | 2SK3199 TO220F (FM20)
600 3.8 £2 30 | 25K2848 TO220F (FM20)
900 5.0 +3 30 | 2SK2943 TO220F (FM20)

Transistors I 167




2-2 MOS FETs

Specifications List by Part Number

Absolute Maximum Ratings
lass Ipss VTH
e Voss | Vess | fowe | Po g Conditions Conditons [ Conditions |
W) W) A A w) (mJ) (nA) Vas : (uA) Vbs : V) Vbs Ip
max (V) min max (V) min max (V) (uA)
2SK2420 60 +20 =30 =120 40 38 +100 +20 100 60 2.0 4.0 10 250
28K2701A 450 +30 7 +28 35 130 +100 =30 100 450 2.0 4.0 10 im
2SK2803 450 =30 +3 £12 30 30 =100 =30 100 450 2.0 4.0 10 im
285K2848 600 +30 +2 +8 30 10 +100 +30 100 600 2.0 4.0 10 250
2SK2943 900 =30 +3 =12 30 60 =100 =30 100 900 2.0 4.0 10 im
2SK3003 200 +20 +18 +72 35 120 +100 +20 100 200 2.0 4.0 10 im
2SK3004 250 +20 =18 72 35 120 +100 +20 100 250 2.0 4.0 10 im
2SK3199 500 =30 £5 20 30 35 =100 =30 100 500 2.0 4.0 10 im
2SK3710 60 +20 =70 =140 90 468 =10u +15 100 60 2.0 4.0 10 im
28K3711 60 +20 =70 =140 130 =10u +15 100 60 2.0 4.0 10 im
2SK3800 40 +20 £70 =140 80 | 400 =10 =15 100 40 2.0 4.0 10 im
2SK3801 40 +20 =70 +140 100 400 +10 +15 100 40 2.0 4.0 10 im
EKG1020 100 +20 +20 +60 65 50 =10 +20 100 100 1.5 25 10 im
EKH04100 40 =20 | =100 =200 | 100 300 =20p =15 100 40 2.0 4.0 10 im
EKH06100 60 =20 | =100 =200 | 100 | 300 +20u +15 100 60 2.0 4.0 10 im
EKH1070 100 +20 +70 +200 100 300 +20u =15 100 100 2.0 4.0 10 m
EKV550 50 +20 =50 =150 85 150 =10un +20 100 50 3.0 4.2 10 250
FKG1020 100 *20 =20 +60 40 50 =10u +20 100 100 1.5 25 10 im
FKH0470 40 +20 =70 +200 40 300 +20u +15 100 40 2.0 4.0 10 im
FKH0660 60 =20 =60 +200 40 300 +20u +15 100 60 2.0 4.0 10 im
FKH1040 100 +20 +40 +200 40 300 =20 =15 100 100 2.0 4.0 10 im
FKP202 200 +30 =45 =180 40 200 =100 =30 100 200 3.0 4.5 10 im
FKP250A 250 +30 =50 +200 85| 400 +100 +30 100 250 3.0 4.5 10 im
FKP252 250 +30 +25 =100 40 200 =100 +30 100 250 3.0 4.5 10 m
FKP253 250 =30 =20 =80 40 160 =100 =30 100 250 3.0 4.5 10 im
FKP280A 280 =30 +40 =160 85| 400 =100 =30 100 280 3.0 45 10 im
FKP300A 300 +30 =30 =120 85| 400 =100 =30 100 300 3.0 4.5 10 im
FKP330C 330 =30 =30 =120 85 500 =100 +30 100 330 3.0 4.5 10 m
FKV460S 40 +20,-10 =60 =180 60 +10, —5u +20, 10 100 40 1.0 25 10 250
FKV550N 50 20 =50 =150 35 150 =10 =20 100 50 3.0 4.2 10 250
FKV575 50 +20 =75 =200 40 300 +100 +20 100 50 3.0 4.5 10 250
FKV660S 60 +20,-10 =60 =180 60 +10, -5u +20,-10 100 60 1.0 25 10 250
MKS5015 500 +30 =15 =30 | 150 125 =100 =30 100 500 2.0 4.0 10 im
MKS5020 500 =30 +20 =40 | 150 200 +100 +30 100 500 2.0 4.0 10 im
SKH04100 40 +20 +100 +200 100 300 +20u +15 100 40 2.0 4.0 10 im
SKH06100 60 =20 +100 +200 100 300 =201 +15 100 60 2.0 4.0 10 im
SKH1070 100 E=2(0] =70 +200 100 300 +20w +15 100 100 2.0 4.0 10 im
SKP202 200 +30 =45 =180 95 200 =100 =30 100 200 3.0 4.5 10 im
SKP253 250 +30 +20 + 80 40 160 =100 +30 100 250 3.0 4.5 10 im
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2-2 MOS FETs

Electrical Characteristics
Re vfs) Ciss Crss Rbs (oN) HEES
Conditions Conditions Conditions Conditions Package
(S) Vbs Ip (pF) (pF) Vas Vbs (Q) Vas Ip (Q) Vas Ip @
min typ M) (A) typ typ M) V) typ max (W (A) typ | max | (V) (A)

13 20 10 15| 2200 0 25 21m 28m 10 15 TO220F(FM20) 2.0
3.5 5 20 3.5 720 62 0 10 0.84 1.1 10 3.5 TO220F(FM20) 2.0
1.5 21 20 1.5 340 26 0 10 21 2.8 10 1.5 TO220F(FM20) 2.0
1.2 1.7 20 1 290 30 0 10 3 3.8 10 1 TO220F(FM20) 2.0
1.8 2.8 20 1.5 600 40 0 10 4 5 10 15 TO220F(FM20) 2.0
7 11 10 9 850 250 0 10 130m 175m 10 9 TO220F(FM20) 2.0
7 11 10 9 850 250 0 10 0.2 0.25 10 © TO220F(FM20) 2.0
3.5 52 20 2.5 650 110 0 10 1.2 1.5 10 2.5 TO220F(FM20) 2.0
30 80 10 35| 8000 1000 0 10 5m 6m 10 35! TO220S(Surface-mount) | 1.5
30 80 10 35| 8000 1000 0 10 5m 6m 10 35 TO3P(MT100) 6.0
30 50 10 35| 5100 860 0 10 5m 6m 10 35 TO220S(Surface-mount) | 1.5
30 50 10 35| 5100 860 0 10 5m 6m 10 35 TO3P(MT100) 6.0
9 10 10| 2200 210 0 10 41m 52m 10 10 45m | 49m 4.5 10 | TO220 2.0
140 10 50 | 11500 1800 0 10 3m 3.8m 10 50 TO220 2.0

140 10 50| 11500 1100 0 10 3.8m 5m 10 50 TO220 2.0

120 10 3511500 780 0 10 8.8m | 11.5m 10 35 TO220 2.0

17 10 25| 2000 500 0 10 12m 15m 10 25 TO220 2.0
9 10 10| 2200 210 0 10 41m 52m 10 10 45m | 49m 4.5 10 | TO220F-A 2.0
140 10 50 | 11500 1800 0 10 3m 3.8m 10 50 TO220F-A 2.0

140 10 50| 11500 1100 0 10 3.8m 5m 10 50 TO220F-A 2.0

120 10 3511500 780 0 10 8.8m | 11.5m 10 35 TO220F-A 2.0

18 28 10 22| 2000 80 0 25 45m 53m 10 22 TO220F(FM20) 2.0
30 42 10 25| 3800 210 0 25 37m 43m 10 25 TO3PF(FM100) 615
13 21 10 12| 2000 70 0 25 68m 75m 10 12 TO220F(FM20) 2.0
8 17 10 10| 1600 50 0 25 86m 95m 10 10 TO220F(FM20) 2.0
25 38 10 20| 3800 190 0 25 46m 53m 10 20 TO3PF(FM100) 6.5
20 33 10 15| 3800 180 0 25 57m 65m 10 15 TO3PF(FM100) 6.5
23 37 10 15| 4600 220 0 25 50m 63m 10 15 TO3PF(FM100) 6.5
20 10 25| 2800 600 0 10 m 9m 10 25 TO220S(Surface-mount) | 1.5
17 10 25| 2000 500 0 10 12m 15m 10 25 TO220F(FM20) 2.0
30 10 37| 3200 750 0 10 m 10m 10 37 TO220F(FM20) 2.0
20 10 25| 2500 150 0 10 11m 14m 10 25 TO220S(Surface-mount) | 1.5
4 10 7.5| 2000 900 0 10 0.3 0.4 10 7.5 TO3P 6.0
4 10 10| 3300 1500 0 10 0.21 0.27 10 10 TO3P 6.0
140 10 50 | 11500 1800 0 10 2.8m 3.6m 10 50 TO263(Surface-mount) | 1.5

140 10 50| 11500 1100 0 10 3.6m 4.8m 10 50 TO263(Surface-mount) | 1.5

120 10 3511500 780 0 10 8.6m | 11.3m 10 35 TO263(Surface-mount) | 1.5

18 28 10 22| 2000 80 0 25 45m 53m 10 22 TO263(Surface-mount) | 1.5
8 17 10 10| 1600 50 0 25 86m 95m 10 10 TO263(Surface-mount) | 1.5
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I 2-3 IGBT

Selection Guide

VcEs Ic Re
W) A W) Part Number Package
25 60 FGM622S TO3PF(FM100)
30 60 FGM603 TO3PF(FM100)
600 30 60 FGM623S TO3PF(FM100)
50 150 MGD623N TO3P(MT100)
50 150 MGD623S TO3P(MT100)
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2-3 1GBT

Specifications List by Part Number

Absolute Maximum Ratings (Ta=25°C)
Pc (1= Ices VGE(th) VCE(sat) Cies Coes Cres

Part Vces | VeE Ic | Ic(puise) .y — — 1 — —_—

Number (Ta=25°C) Conditions Conditions Conditions Conditions Conditions

(nA) | Ve | (uA) | Vce V) lc | Vce V) lc | Vee | (pF) (pF) (pF) | Vce | Vee

V V A A W)

V) V@@ W max | (V) |max | (V) | min | max | (mA) | (V) | typ | max | (A) | (V) typ | typ | typ | (V) (V)
FGM603 600| =20 30 90 60| +100| =+20| 100| 600 4 7 1 10| 1.6 2.0 30 15| 4600| 110 80 20 0
FGM622S 600 | =30 25 75 60| =500 =30| 100| 600 4 7 1 10| 1.7 1.9 25 15 | 1300 80 40 20 0
FGM623S 600 | =30 30| 100 60| £500| +30| 100| 600 8 6 1 10 1.5 1.7 30 15| 2500 | 150 80 20 0
MGD623N 600| =30 50| 100| 150| =100| =30| 100| 600 3 6 1 10| 1.7 2.3 50 15| 2500| 150 80 20 0
MGD623S 600 | =30 50| 100| 150| =100| 30| 100| 600 3 6 1 10 1.8 2.4 50 15| 2500 | 150 80 20 0
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2-3 IGBT

130 70| 340| 200| 30| 300|Lload| 120 30 30 30| 300 15 TO3PF(FM100)| 6.5
50 60| 200| 120| 25| 300|L Load 40 10 10 25| 300 15 TO3PF(FM100)| 6.5
100 80| 300| 120| 30| 300|L Load 65 20 20 30| 300 15 TO3PF(FM100)| 6.5

75 70| 250| 200| 50| 300|L Load 65 15 20 50| 300 15 12| 16 30| 03 30| 100 |TO3P(MT100) | 6.0 |Built-in Di

75 70| 250| 120| 50| 300|L Load 65 15 20 50| 300 15| 12| 16 30| 03 30 | 100 |TO3P(MT100) | 6.0 |Built-in Di

o
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|2-4 Transistor and MOS FET Arrays

Specifications List by Part Number

Part Number Category Circuit Count|  Veeo * Voss * Vces (V) IC - ID (A) hFE (min) Ros (on) max(L2) Package Mass (g)
SLA4030 For sink driver 4 100 4 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA4031 For sink driver 4 120 4 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA4036 For sink driver 6 120 2 2000 SIP15 with Fin (SLA15Pin) 6.0
SLA4041 For sink driver 4 200 3 1000 SIP12 with Fin (SLA15Pin) 6.0
SLA4051 For sink driver 9 120 2 2000 SIP21 with Fin (SLA21Pin) 6.0
SLA4052 For sink driver 9 120 3 2000 SIP21 with Fin (SLA21Pin) 6.0
SLA4060 For sink driver 4 120 5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA4061 For sink driver 4 120 5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA4070 For source driver 4 -100 -5 1000 SIP12 with Fin (SLA12Pin) 6.0
SLA4071 For source driver 4 -100 -5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA4390 H bridge 4 =100 +5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA5037 For sink driver 4 100 10 0.08 | SIP12 with Fin (SLA12Pin) 6.0
SLA5041 For sink driver 4 200 10 0.175 | SIP12 with Fin (SLA12Pin) 6.0
SLA5059 For 3-phase motor driver 6 +60 +4 0.55 | SIP12 with Fin (SLA12Pin) 6.0
SLA5060 For 3-phase motor driver 6 +60 +6 0.22 | SIP12 with Fin (SLA12Pin) 6.0
SLA5061 For 3-phase motor driver 6 +60 =10 0.14 | SIP12 with Fin (SLA12Pin) 6.0
SLA5064 For 3-phase motor driver 6 +60 +10 0.14 | SIP12 with Fin (SLA12Pin) 6.0
SLA5065 For 5-phase motor driver 4 60 7 0.1 | SIP15 with Fin (SLA15Pin) 6.0
SLA5068 For 5-phase motor driver 6 60 7 0.1 | SIP15 with Fin (SLA15Pin) 6.0
SLA5073 For 5-phase motor driver 6 60 5 0.3 | SIP15 with Fin (SLA15Pin) 6.0
SLA5074 For 5-phase motor driver 4 60 5 0.3 | SIP15 with Fin (SLA15Pin) 6.0
SLA5075 For 3-phase motor driver 6 500 +5 1.4 | SIP15 with Fin (SLA15Pin) 6.0
SLA5085 For sink driver 5 60 5 0.22 | SIP12 with Fin (SLA12Pin) 6.0
SLA5086 For source driver 5 —60 -5 0.22 | SIP12 with Fin (SLA12Pin) 6.0
SLA5096 For 3-phase motor driver 6 55 8 0.08 | SIP15 with Fin (SLA15Pin) 6.0
SLA5201 For 3-phase motor driver 6 600 7 1.85Vtyp(Vee(sat)) | SIP15 with Fin (SLA15Pin) 6.0
SLA5212 For 3-phase motor driver 6 35 +8 0.07 | SIP15 with Fin (SLA15Pin) 6.0
SLA5222 For Partial switching PFC 1+Dix4 600 30 1.3Vtyp(Vce(sat)) | SIP12 with Fin (SLA12Pin) 6.0
SLA5227 For Partial switching PFC 1+Dix4 600 30 1.3Vtyp(Vee(sat)) | SIP12 with Fin (SLA12Pin) 6.0
SLA6012 For 3-phase motor driver 6 +60 +4 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA6020 For 3-phase motor driver 6 +100 +5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA6022 For 3-phase motor driver 6 +80 +5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA6023 For 3-phase motor driver 6 +60 +6 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA6024 For 3-phase motor driver 6 +60 +8 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA6026 For 3-phase motor driver 6 +60 =10 2000 SIP12 with Fin (SLA12Pin) 6.0
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2-4 Transistor and MOS FET Arrays

Part Number Category Circuit Count|  Veceo - Voss - Vees (V) IC-ID (A) hFE (min) Ros on) max(L2) Package Mass (g)
SMA4020 For source driver 4 —60 —4 2000 SIP12 (SMA12Pin) 4.0
SMA4021 For source driver 4 —60 -3 2000 SIP12 (SMA12Pin) 4.0
SMA4030 For sink driver 4 100 3 2000 SIP12 (SMA12Pin) 4.0
SMA4032 For sink driver 4 100 3 2000 SIP12 (SMA12Pin) 4.0
SMA4033 For sink driver 4 100 2 2000 SIP12 (SMA12Pin) 4.0
SMA4036 For sink driver 6 120 2 2000 SIP15 (SMA15Pin) 4.0
SMA4038 For sink driver 6 120 & 2000 SIP15 (SMA15Pin) 4.0
SMA5106 For sink driver 4 100 4 0.55 | SIP12 (SMA12Pin) 4.0
SMA5112 For 3-phase motor driver 6 250 7 0.5 | SIP12 (SMA12Pin) 4.0
SMA5117 For 3-phase motor driver 6 250 7 0.25 | SIP12 (SMA12Pin) 4.0
SMA5118 For 3-phase motor driver 6 500 =5 1.4 | SIP12 (SMA12Pin) 4.0
SMA5125 For 3-phase motor driver 6 +60 =10 0.14 | SIP12 (SMA12Pin) 4.0
SMA5127 For 3-phase motor driver 6 +60 +4 0.55 | SIP12 (SMA12Pin) 4.0
SMA5130 For 3-phase motor driver 6 250 25 2000 0.9 | SIP15 (SMA15Pin) 4.0
SMA5131 For 3-phase motor driver 6 250 2 1.8 | SIP12 (SMA12Pin) 4.0
SMA5132 For 3-phase motor driver 6 500 1.5 4 | SIP12 (SMA12Pin) 4.0
SMA5133 For 3-phase motor driver 6 500 25 2 | SIP12 (SMA12Pin) 4.0
SMA6010 For 3-phase motor driver 6 +60 +4 2000 SIP12 (SMA12Pin) 4.0
SMAB080 For 3-phase motor driver 6 +60 +2 2000 SIP12 (SMA12Pin) 4.0
SMAB511 For driving stepping motor with two supplies 5 100+15/-60 1.5/-3 2000 SIP12 (SMA12Pin) 4.0
STA301A For sink driver 3 60+10 4 1000 SIP8 (STA8PIn) 2.0
STA302A For source driver/3-phase motor driver 3 -50 —4 1000 SIP8 (STA8PiIn) 2.0
STA303A For sink driver/3-phase motor driver 8] 100 4 1000 SIP8 (STA8PiIn) 2.0
STA322A For source driver 3 -50 -3 100 SIP8 (STA8PiIn) 2.0
STA401A For sink driver 4 60+10 4 1000 SIP10 (STA10Pin) 2.6
STA402A For source driver 4 -50 —4 1000 SIP10 (STA10Pin) 2.6
STA403A For sink driver 4 100 4 1000 SIP10 (STA10Pin) 2.6
STA404A For sink driver 4 200 3 1000 SIP10 (STA10Pin) 2.6
STA406A For sink driver 4 60+10 6 2000 SIP10 (STA10Pin) 2.6
STA408A For source driver 4 -120 —4 2000 SIP10 (STA10Pin) 2.6
STA412A For sink driver 4 60 3 300 SIP10 (STA10Pin) 2.6
STA413A For sink driver 4 35+5 3 500 SIP10 (STA10Pin) 2.6
STA421A For source driver 4 —60 -3 40 SIP10 (STA10Pin) 2.6
STA431A H bridge 4 +60 +3 40 SIP10 (STA10Pin) 2.6
STA434A H bridge 4 +60 +4 1000 SIP10 (STA10Pin) 2.6
STA457C H bridge 4 +60 +4 2000 SIP10 (STA10Pin) 2.6
STA460C For sink driver 2 60+10 6 700 SIP10 (STA10Pin) 2.6
STA471A For sink driver 4 60+10 2 2000 SIP10 (STA10Pin) 2.6
STA472A For source driver 4 -60 =2 2000 SIP10 (STA10Pin) 2.6
STA473A For sink driver 4 100 2 2000 SIP10 (STA10Pin) 2.6
STA475A For sink driver 4 100+15 2 2000 SIP10 (STA10Pin) 2.6
STA481A For sink driver 4 60+10 1 2000 SIP10 (STA10Pin) 2.6
STA485A For sink driver 4 100+15 1 2000 SIP10 (STA10Pin) 2.6
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LI [ ERNE A SRV Sink Driver Arrays

@®Built-in Avalanche Diodes, between Collector and Base

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Ropsonmax (Q) Equivalent Circuit Package
STA460C 2 60+10 6 700 1 | SIP10 (STA10PiIn)
STA301A 3 60+10 4 1000 2 | SIP8 (STA8Pin)

STA413A 4 35+5 3 500 3 | SIP10 (STA10Pin)
STA481A 4 60+10 1 2000 4 | SIP10 (STA10Pin)
STA471A 4 60+10 2 2000 4 | SIP10 (STA10Pin)
STA401A 4 60+10 4 1000 4 | SIP10 (STA10Pin)
STA406A 4 60+10 6 2000 4 | SIP10 (STA10Pin)
STA485A 4 100+15 1 2000 4 | SIP10 (STA10Pin)
STA475A 4 100+15 2 2000 4 | SIP10 (STA10Pin)
@®Built-in Flywheel Diodes

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Rosonymax () Equivalent Circuit Package
SMA4033 4 100 2 2000 6 | SIP12 (SMA12Pin)
SMA4032 4 100 3 2000 6 | SIP12 (SMA12Pin)
SMA5106 4 100 4 0.55 5 | SIP12 (SMA12Pin)
SLA4031 4 120 4 2000 6 | SIP12 with Fin (SLA12Pin)
SLA4061 4 120 5 2000 6 | SIP12 with Fin (SLA12Pin)
SLA4041 4 200 3 1000 6 | SIP12 with Fin (SLA12Pin)
SMA4036 6 120 2 2000 7 | SIP15 (SMA15Pin)
SLA4036 6 120 2 2000 7 | SIP15 with Fin (SLA15Pin)
SMA4038 6 120 3 2000 7 | SIP15 (SMA15Pin)
SLA4051 9 120 2 2000 8 | SIP12 with Fin (SLA12Pin)
SLA4052 9 120 3 2000 8 | SIP12 with Fin (SLA12Pin)

@®General-Purpose

Part Number  |Circuit Count| Vceo (V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Rbsonmax () Equivalent Circuit Package

STA303A 3 100 4 100 9 | SIP8 (STA8PIin)
STA412A 4 60 3 300 10 | SIP10 (STA10Pin)
STA473A 4 100 2 2000 14 | SIP10 (STA10PiIn)
SMA4030 4 100 3 2000 12 | SIP12 (SMA12Pin)
STA403A 4 100 4 1000 14 | SIP10 (STA10Pin)
SLA4030 4 100 4 2000 12 | SIP12 with Fin (SLA12Pin)
SLA5037 4 100 10 0.08 11 | SIP12 with Fin (SLA12Pin)
SLA4060 4 120 5 2000 12 | SIP12 with Fin (SLA12Pin)
STA404A 4 200 3 1000 14 | SIP10 (STA10Pin)
SLA5041 4 200 10 0.175 11 | SIP12 with Fin (SLA12Pin)
SLA5085 5 60 5 0.22 13 | SIP12 with Fin (SLA12Pin)
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@®Equivalent Circuit (for Sink Driver)
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2-4 Transistor and MOS FET Arrays

SI LIl [ E RN A )WYzl M Source Driver Arrays

@Built-in Flywheel Diodes

Part Number |Circuit Count| Vceo (V)/ Voss (V) Ic (A)/ Ip (A) hre (min) Ropsonmax (Q) Equivalent Circuit Package
SMA4021 4 —60 -3 2000 1 | SIP12 (SMA12Pin)
SLA4071 4 —-100 -5 2000 1 | SIP12 with Fin (SLA12Pin)

@®General-Purpose

Part Number  |Circuit Count| Vceo (V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Rbpsonymax () Equivalent Circuit Package

STA322A 3 -50 -3 100 2 | SIP8 (STA8Pin)

STA302A 3 -50 —4 1000 3 | SIP8 (STA8Pin)

STA402A 4 -50 —4 1000 4 | SIP10 (STA10Pin)
STA472A 4 —60 -2 2000 4 | SIP10 (STA10Pin)
STA421A 4 —60 -3 40 6 | SIP10 (STA10Pin)
SMA4020 4 —60 —4 2000 5 | SIP12 (SMA12Pin)
SLA4070 4 —-100 -5 1000 5 | SIP12 with Fin (SLA12Pin)
STA408A 4 -120 —4 2000 7 | SIP10 (STA10Pin)
SLA5086 5 —60 -5 0.22 8 | SIP12 with Fin (SLA12Pin)
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@®Equivalent Circuit (for Source Driver)
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2-4 Transistor and MOS FET Arrays

Specifications List by Application W[ {J@V AVCIVIEVE

®H Bridge
Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Ropsonmax (Q) Equivalent Circuit Package
STA431A 4 =60 =3 40 1 | SIP10 (STA10PiIn)
STA434A 4 +60 =4 1000 2 | SIP10 (STA10Pin)
STA457C 4 =60 =4 2000 3 | SIP10 (STA10Pin)
SLA4390 4 =100 =5 2000 2 | SIP12 with Fin (SLA12Pin)
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@®Equivalent Circuit (for Motor Driver)
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2-4 Transistor and MOS FET Arrays

@®For 3-Phase Motor Drivers

Part Number |Circuit Count] Veeo (V)/ Voss (V)/ Vees (V) | Ic (A)/ Ip (A) hre (min) Ropsonmax (Q) Equivalent Circuit Package
STA303A 3 100 4 1000 4 | SIP8 (STA8Pin)
STA302A 3 -50 -4 1000 5 | SIP8 (STA8Pin)
SLA5212 6 35 =8 70m 13 | SIP15 with Fin (SLA15Pin)
SLA5096 6 55 +8 80m 13 | SIP15 with Fin (SLA15Pin)
SLA5059 6 60 =4 0.55 6 | SIP12 with Fin (SLA12Pin)
SLA5060 6 60 =6 0.22 6 | SIP12 with Fin (SLA12Pin)
SLA5061 6 60 =10 0.14 6 | SIP12 with Fin (SLA12Pin)
SLA5064 6 60 =10 0.14 7 | SIP12 with Fin (SLA12Pin)
SMAB080 6 =60 *2 2000 9 | SIP12 (SMA12Pin)
SMA6010 6 =60 =4 2000 9 | SIP12 (SMA12Pin)
SLA6012 6 =60 =4 2000 8 | SIP12 with Fin (SLA12Pin)
SMA5127 6 =60 =4 0.55 10 | SIP12 (SMA12Pin)
SLA6023 6 =60 =6 2000 8 | SIP12 with Fin (SLA12Pin)
SLA6024 6 =60 +8 2000 8 | SIP12 with Fin (SLA12Pin)
SLAB026 6 =60 =10 2000 8 | SIP12 with Fin (SLA12Pin)
SMA5125 6 =60 =10 0.14 7 | SIP12 (SMA12Pin)
SLA6022 6 =80 =5 2000 8 | SIP12 with Fin (SLA12Pin)
SLAB020 6 =100 =5 2000 9 | SIP12 with Fin (SLA12Pin)
SMA5130 6 =250 =25 2000 0.9 15 | SIP15 (SMA15Pin)
SMA5131 6 250 2 1.8 12 | SIP12 (SMA12Pin)
SMA5112 6 250 7 0.5 12 | SIP12 (SMA12Pin)
SMA5117 6 250 7 0.25 12 | SIP12 (SMA12Pin)
SMA5132 6 500 1.5 4 12 | SIP12 (SMA12Pin)
SMA5133 6 500 25 2 12 | SIP12 (SMA12Pin)
SLA5075 6 500 =5 1.4 11 | SIP15 with Fin (SLA15Pin)
SMA5118 6 500 =5 1.4 12 | SIP12 (SMA12Pin)
SLA5201 6 600 7 14 | SIP15 with Fin (SLA15Pin)

®For Driving Stepping Motor with Two Supplies

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Ropsonmax () Equivalent Circuit Package

SMAB511 5 100+15/-60 1.5/-3 2000 16 | SIP12 (SMA12Pin)
®For 5-Phase Motor Drive

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Ropsonmax () Equivalent Circuit Package
SLA5074 4 60 5 0.3 17 | SIP15 with Fin (SLA15Pin)
SLA5065 4 60 7 0.1 17 | SIP15 with Fin (SLA15Pin)
SLA5073 6 60 5 0.3 13 | SIP15 with Fin (SLA15Pin)
SLA5068 6 60 7 0.1 13 | SIP15 with Fin (SLA15Pin)
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@®Equivalent Circuit (for Motor Driver)
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2-4 Transistor and MOS FET Arrays

LI [ ERNE S R I U Partial switching PFC Arrays

®For Partial switching PFC

Part Number |Circuit Count VcEes(V) Ic(A) Vce(sat)(V) Equivalent Circuit Package
SLA5222 1+Di X 4 600 30 1.3typ 1 | SIP12 with Fin (SLA12Pin)
SLA5227 1+Di X 4 600 30 1.3typ 2 | SIP12 with Fin (SLA12Pin)
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@®Equivalent Circuit (for Partial switching PFC)
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2-4 Transistor and MOS FET Arrays

Part Number List by Application

Applications

Typical Connection Diagram

Part Number

Transistors

Darlington

Single

MOS FETs

@®Solenoid

®Relay

BEN,
T TR )

STA301A
STA401A
STA406A
STA471A
STA475A
STA481A
STA485A

STA460C
STA413A

SLA4031
SLA4041
SLA4060
SMA4032
SMA4033
SMA4036

SMA5106

i

SLA4071
SMA4021

STA302A
STA402A
STA408A
STA472A
SLA4070

SMA4020

STA322A
STA421A
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2-4 Transistor and MOS FET Arrays

Part Number
Applications Typical Connection Diagram Transistors
MOS FETs
Darlington Single
@®DC Motor | Normal/Reverse STA434A STA431A
Rotation Control STA457C STA474A
SLA4390
@3-Phase | AC100V Direct Driver STA302A+STA303A
DC Brushless SMA6010
Motor SLAB020
SMAB080
AC200V Direct Driver SLA5075
SMA5112
SMA5117
SMA5118
SMA5131
SMA5132
SMA5133
PWM Control SLA6012
SLA6022
SLAG023
SLA6B024
SLAG026
SMA5130
SLA5059
SLA5060
SLA5061
SLA5064
SMA5125
SMA5127
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2-4 Transistor and MOS FET Arrays

Applications

Typical Connection Diagram

Part Number

Transistors

Darlington

MOS FETs
Single

@®Stepping
Motor

Constant Voltage
Driver

w

0

o) G TR

STA401A
STA406A
STA435A

L STA471A

STA475A
STA481A
STA485A
SLA4010

STA460C
STA413A

Two Supplies Driver

SMA6511

Bipolar Driver

STA473A

STA472A
STA408A
STA404A
STA403A
STA402A
SMA4030
SMA4020
SLA4070

SLA4060

SLA4030

i

STA421A
STA412A

Applications

Typical Connection Diagram

Part Number

N-CH

P-CH

@5-Phase
Motor

L1

3

SLA5065+SLA5068
SLA5073+SLA5074
SLA5085

SLA5086
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IPackage Type (Dimensions)
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Package Type (Dimensions)
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3 Thyristors

Ordering Information

All products listed must be ordered in standard packing increments.

Product Name Package Standard Packing Quantities (Bulk)

TFC563D TO220S(Straight) 600(Stick)

TF541S-A TO220F 1000(Box)/3750(Stick)
TF561S-A TO220F 1000(Box)/3750(Stick)
TFA37S TO220F 1000(Box)/3750(Stick)
TFA38S TO220F 1000(Box)/3750(Stick)
TFA57S TO220F 1000(Box)/3750(Stick)
TFA58S TO220F 1000(Box)/3750(Stick)
TFA87S TO220F 1000(Box)/3750(Stick)
TFA88S TO220F 1000(Box)/3750(Stick)
TFA107S TO220F 1000(Box)/3750(Stick)
TFA108S TO220F 1000(Box)/3750(Stick)
TMA104S-L TO220F 1000(Box)/3750(Stick)
TMA106G-L TO220 4000(Stick)

TMA106H-L TO220F-A 4000(Stick)

TMA106S-L TO220F 1000(Box)/3750(Stick)
TMA124S-L TO220F 1000(Box)/3750(Stick)
TMA126G-L T0220 4000(Stick)

TMA126H-L TO220F-A 4000(Stick)

TMA126S-L TO220F 1000(Box)/3750(Stick)
TMA164B-L TO3PF 500(Box)/1080(Stick)
TMA164P-L TO3P 500(Box)/1080(Stick)
TMA164S-L TO220F 1000(Box)/3750(Stick)
TMA166B-L TO3PF 500(Box)/1080(Stick)
TMA166G-L TO220 4000(Stick)

TMA166H-L TO220F-A 4000(Stick)

TMA166P-L TO3P 500(Box)/1080(Stick)
TMA166S-L TO220F 1000(Box)/3750(Stick)
TMA204S-L TO220F 1000(Box)/3750(Stick)
TMA206S-L TO220F 1000(Box)/3750(Stick)
TMA254B-L TO3PF 500(Box)/1080(Stick)
TMA256B-L TO3PF 500(Box)/1080(Stick)
TMA34S-L TO220F 1000(Box)/3750(Stick)
TMA36G-L TO220 4000(Stick)

TMA36H-L TO220F-A 4000(Stick)

TMA36S-L TO220F 1000(Box)/3750(Stick)
TMA54S-L TO220F 1000(Box)/3750(Stick)
TMA56G-L TO220 4000(Stick)

TMA56H-L TO220F-A 4000(Stick)

TMA56S-L TO220F 1000(Box)/3750(Stick)
TMAB84S-L TO220F 1000(Box)/3750(Stick)
TMA86G-L TO220 4000(Stick)

TMAB86H-L TO220F-A 4000(Stick)

TMAB86S-L TO220F 1000(Box)/3750(Stick)
TMB166S-L TO220F 1000(Box)/3750(Stick)
TMB206S-L TO220F 1000(Box)/3750(Stick)
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Application Note

Since reliability can be affected adversely by improper storage environ-
ment or handling methods during Characteristic tests, please observe the
following cautions.

B Cautions for Storage

3 Thyristors

[l Heatsink

®Ensure that storage conditions comply with the normal temperature (5 to
35°C) and the normal relative humidity (around 40 to 75%), and avoid
storage locations that experience high temperature and humidity, or
extreme changes in temperature or humidity.

@®Avoid locations where dust or harmful gases are present, and avoid
direct sunlight.

@®Reinspect the devices for rust in leads and solderability after stored for a
long time.

Il Cautions for Characteristic Tests and Handling

On characteristics test at incoming inspection, etc, take good care to avoid
the surge voltages from the test equipment, the short circuit at terminals,
or the wrong connection.

Bl Silicone Grease

When using a heatsink, please coat thinly and evenly the back surface of
the device and both surfaces of the insulating plate with silicone grease to
lower the thermal resistance between the device and the heatsink.

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

Recommended Silicone Grease

* G-746 (Shin-Etsu Chemical)

* YG6260 (Momentive Performance Materials Inc.)

+ SC102 (Dow Corning Toray Silicone)

Hl Mounting Torque

When mounting torque is insufficient, thermal resistance increases, and so
heat radiation effect is decreased. When the torque is excessive, the
screw may be broken, the heatsink may be deformed, and the device
frame may be distorted, resulting in the device damage. Recommended
mounting torque per package is as follows:

® Mounting Torque Table

Package Screw Torque
TO220
TO220F-A, TO220F (FM20) 0.490 to 0.686 N*m (5 to 7kgfecm)
TO3P (MT100)
TO3PF (FM100) 0.686 to 0.882 N*m (7 to 9kgf-cm)

* When the surface of a heatsink where Full Mold package is to be
mounted is not flat due to the burred metal bracket for screwing around
the mounting hole of the heatsink, the resin of the package might be
cracked even if the torque is lower than the recommended value.

* When a screw is fastened with an air driver for the Full Mold package, a
large impact is generated at the time of stop, and the resin may crack
even if the torque is lower than the recommended value. An electric
driver, therefore, should be used instead of an air driver.

A larger contact area between the device and the heatsink is required for
more effective heat radiation. To ensure a larger contact area, minimize
mounting holes. And select a heatsink with a surface smooth enough and
free from burrs and slivers.

l Soldering Temperature

In general, the device mounted on a printed circuit board is subjected to
high temperatures from flow solder in a solder bath, or, from a soldering
iron at hand soldering.

The testing method and test conditions for a device’s heat resistance to
soldering are:

At a distance of 1.5mm from the device's main body, apply 260°C for 10
seconds, and 350°C for 3 seconds.

Please observe these limits and finish soldering in as short a time as
possible.

Since reliability can be affected adversely by improper storage environ-
ment or handling methods during Characteristic tests, please observe the
following cautions.
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|3-1 Thyristors

Thyristors

Absolute Maximum Ratings
VRsM | VRRM 1T (AV) 1T (RMS) ITsm Paem Pa (av) VRGM IFGMm Tj Tstg |RRM
Brr Nuimlaer Vbsm | VDRM Conditions| (50Hz) | 50Hz Single IbRM  |Conditions

Tc Half Sine Tj

(V) (V) (A) | (°C) (A)  |Wave, Default) (W) (W) v) (A) (°C) (°C) (mA) | (°C)
Tj=125°C (A) max
TF541S-A 500 400 5.0 88 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 2.0 125
TF561S-A 700 600 5.0 88 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 2.0 125
TFA37S = 700 3.0 127 4.7 60 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA57S - 700 5.0 115 7.8 80 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA87S - 700 8.0 98 12.6 120 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA107S - 700 10 86 15.7 160 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA38S - 800 3.0 50 4.7 60 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA58S - 800 5.0 50 7.8 80 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA88S = 800 8.0 50 12.6 120 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA108S - 800 10 50 15.7 160 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
3-Pin Reverse Conducting Thyristors for HID Lamp Ignition
Absolute Maximum Ratings
Vorm | ItRM" di/dt™ Pam Pa (Av) VRaM | IFaM2 | IFRM T Tstg IDRM VM

Part Number Conditions Conditions

Tj Te IT™

(V) (A) (Afus) | (W) (W) (V) (A) (A) (°C) (°C) (mA) | (°C) V) (°C) (A)

max max

TFC563D 600 500 1500 5.0 0.5 5.0 2.0 450 —40 to +125 1.0 125 1.4 25 10

*1: Tc<100°C, Vb=430V, Wp=<1.0us, la=70mA, dig/dt=0.5A/us, 100kcycles
*2: Tc<100°C, Vb<430V, Wp<1.0us, 100kcycles
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3-1 Thyristors

1.4 25 10 1.5 0.03 0.2 25 0.1 125 | 1/2VoRMm 20 125 | 1/2VbRm 4.0 4.0 | TO220F 2.0
1.4 25 10 1.5 0.03 0.2 25 0.1 125 | 1/2Vorm | 20 125 | 1/2VbRm 4.0 4.0 | TO220F 2.0
jiE5) 25 10 - 1.0 7.0 15 25 0.2 125 | 1/2Vbrm | 300 125 | 1/2VbRm 15 4.1 | TO220F 2.0
1.5 25 15 — 1.0 7.0 15 25 0.2 125 | 1/2Vorm | 300 125 | 1/2VbRm 15 3.8 | TO220F 2.0
1.4 25 20 — 1.0 7.0 15 25 0.2 125 | 1/2Vbrm | 300 125 | 1/2VbRm 20 3.5 | TO220F 2.0
1.35 25 20 - 1.0 7.0 15 25 0.2 125 | 1/2Vorm | 300 125 | 1/2VbRm 20 3.4 | TO220F 2.0
i 25 10 — 1.0 — 15 25 0.2 125 | 1/2Vbrm | 300 125 | 1/2VbRm 15 4.1 | TO220F 2.0
1.5 25 15 - 1.0 - 15 25 0.2 125 | 1/2Vobrm | 300 125 | 1/2VbRm 15 3.8 | TO220F 2.0
15 25 20 — 1.0 — 15 25 0.2 125 | 1/2Vbrm | 300 125 | 1/2VbRm 20 3.5 | TO220F 2.0
1.35 25 20 - 1.0 - 15 25 0.2 125 | 1/2Vorm | 300 125 | 1/2VbRm 20 3.4 | TO220F 2.0

1.5 30 25 0.1 125 480 12 4.0 1.4 10 | TO-220S 15
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Triacs

Absolute Maximum Ratings
Vorm | IT (RMS) ITsm Pem |Pg av) | lam Tj Tstg IDRM1 IDRM2 V1M
Part Number Conditions Conditions Conditions Conditions Conditions
Te It
v [ @ o @ W) | W | @ | O | (T | (mA) (mA) V) | @
max max max

TMA34S-L 400 3| 109 30| 125 3 0.3 0.5 —40 to +125 0.1 2 1.5 4.5
TMA54S-L 400 5| 102 50| 125 5 0.5 2 —40 to +125 0.1 2 1.5 7
TMAB84S-L 400 8 92 80| 125 5) 0.5 2 —40 to +125 0.1 2 1.5 12
TMA104S-L 400 10 85| 100 | 125 5 0.5 2 -40to +125 0.1 2 1.5 14
TMA124S-L 400 12 77 | 120 125 5) 0.5 2 —40to +125 0.1 2 1.5 17
TMA164S-L 400 16 66| 160| 125 5 0.5 2 —40to +125 0.1 2 1.45 20
TMA164P-L 400 16| 108 | 160 | 125 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMA164B-L 400 16 98 | 160 | 125 5 0.5 2 —40to +125 0.1 2 1.4 20
TMA204S-L 400 20 53 | 190| 125 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMA254B-L 400 25 83| 250| 125 5 0.5 2 —40 to +125 0.1 2 1.3 20
TMA36S-L 600 3| 109 30| 125 8 0.3 0.5 —40 to +125 0.1 2 1.5 4.5
TMA36G-L 600 3| 115 30 25 3 0.5 0.5 —40 to +125 0.1 2 1.5 4.5
TMA36H-L 600 3| 109 30 25 & 0.5 0.5 —40 to +125 0.1 2 1.5 45
TMA56S-L 600 5| 102 50| 125 5 0.5 2 —40 to +125 0.1 2 1.5 7
TMA56G-L 600 5| 111 50 25 5) 0.5 2 —40to +125 0.1 2 1.5 7
TMA56H-L 600 5| 101 50 25 5 0.5 2 —40to +125 0.1 2 1.5 7
TMAB86S-L 600 8 92 80| 125 5 0.5 2 —40to +125 0.1| 25°C 2 | 125°C 1.5 12
TMA86G-L 600 8| 107 80 25 5 0.5 2 —40to +125 0.1 2 1.5 12
TMA86H-L 600 8 91 80 25 5 0.5 2 —40 to +125 0.1 2 1.5 12
TMA106S-L 600 10 85 100 125 5 0.5 2 —40 to +125 0.1 2 1.5 14
TMA106G-L 600 10| 105 | 100 25 5] 0.5 2 —40 to +125 0.1 2 1.5 14
TMA106H-L 600 10 83| 100 25 5 0.5 2 —40to +125 0.1 2 1.5 14
TMA126S-L 600 12 77| 120| 125 5] 0.5 2 —40 to +125 0.1 2 1.5 17
TMA126G-L 600 12| 103 | 120 25 5 0.5 2 —40 to +125 0.1 2 1.5 17
TMA126H-L 600 12 78 120 25 5 0.5 2 —40 to +125 0.1 2 1.5 17
TMA166S-L 600 16 66 | 160| 125 5 0.5 2 —40 to +125 0.1 2 1.45 20
TMA166G-L 600 16 | 100 | 160 25 5 0.5 2 —40to +125 0.1 2 1.45 20
TMA166H-L 600 16 65| 160 25 5 0.5 2 —40 to +125 0.1 2 1.45 20
TMA166P-L 600 16| 108 | 160 | 125 5) 0.5 2 —40 to +125 0.1 2 1.4 20
TMA166B-L 600 16 98 | 160 | 125 5 0.5 2 —40to +125 0.1 2 1.4 20
TMB166S-L 600 16 94| 160 | 125 5 0.5 2 —40 to +150 0.1 2 1.45 20
TMA206S-L 600 20 53| 190 | 125 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMB206S-L 600 20 85| 200| 125 5 0.5 2 —40 to +150 0.1 2 1.4 20
TMA256B-L 600 25 83| 250| 125 5 0.5 2 —40 to +125 0.1 2 1.3 20
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3-2 Triacs

Electrical Characteristics (Tj = 25°C, unless otherwise specified)

Vet leT Vaeb dv/dt) ¢ Rth (-c)
Mode | | Mode Il | Mode Il |Conditions| Mode I Mode Il | Mode Il |Conditions Conditions Conditions Mass
(T2+, G+) |(T2+, G-) | (T2—, G—) | VD | RL | (T2+, G+) |(T2+, G-) |(T2—, G-) | Vb | RL Ti Vo (dv/dt)c| T; Package
V) (V) V) (V) | ()| (mA) (mA) (mA) V) | (@) cC)| (V) (V/ES) (=A/ms) | (°C) | (°C/W) ©)
max max max max max max min max
1.5 1.5 1.5 12| 20 20 20 20| 12| 20| 0.2 | 125 | 1/2VDRMm 5 1.5|125 4.5 | TO220F 2.0
1.5 1.5 1.5 12| 20 20 20 20| 12| 20| 0.2| 125 | 1/2VDRM 5 2.5|125 4 | TO220F 2.0
1.5 1.5 1.5 12 | 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDpRm 10 41125 3.7 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDbRm 10 51125 3.6 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.1 | 125 | 1/2VDbRm 10 6| 125 3.5 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDpRm 10 8| 125 3.3 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2| 125 | 1/2VbRM 10 8| 125 1.2 | TO3P 6.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 8| 125 1.8 | TO3PF 6.5
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDbRm 10 10| 125 3.2 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 12125 1.6 | TO3PF 6.5
1.5 1.5 1.5 12 | 20 15/20 15/20 15/20 | 12| 20| 0.2 | 125 | 1/2VDRM 5 15| 125 4.5 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 5 1.5|125 3 | TO220 25
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 5 1.5|125 4.6 | TO220F-A| 2.0
1.5 1.5 1.5 12| 20 15/20 15/20 15/20 | 12| 20| 0.2 | 125 | 1/2VDRM 5 2.5| 125 4 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 5 2.5| 125 2.5 | TO220 2.5
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 5 2.5|125 4.2 | TO220F-A| 2.0
1.5 1.5 1.5 12| 20 20/30 20/30 20/30 | 12| 20| 0.2 | 125 | 1/2VbRM 10 41125 3.7 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 41125 2 TO220 25
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 41125 3.8 | TO220F-A| 2.0
1.5 1.5 1.5 12 | 20 20/30 20/30 20/30 | 12| 20| 0.2 | 125 | 1/2VDRM 10 5|125 3.6 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2| 125 | 1/2VbRMm 10 5125 1.8 | TO220 2.5
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 51125 3.7 | TO220F-A| 2.0
1.5 1.5 1.5 12| 20 20/30 20/30 20/30 | 12| 20| 0.2 | 125 | 1/2VDbRM 10 6| 125 3.5 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VbRMm 10 6| 125 1.6 | TO220 25
1.5 1.5 1.5 12 | 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 6| 125 3.5 | TO220F-A| 2.0
1.5 1.5 1.5 12| 20 20/30 20/30 20/30 | 12| 20| 0.2 | 125 | 1/2VDRM 10 8| 125 3.3 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2| 125 | 1/2VbrM 10 8125 1.4 | TO220 25
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 81125 3.3 | TO220F-A| 2.0
1.5 1.5 1.5 12 | 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 8| 125 1.2 | TO3P 6.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 8| 125 1.8 | TO3PF 6.5
1.5 1.5 1.5 12 | 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 10| 125 3.0 | TO220F 2.0
1.5 1.5 1.5 12| 20 20/30 20/30 20/30 | 12| 20| 0.2 | 125 | 1/2VDRM 10 10| 125 3.2 | TO220F 2.0
1.5 1.5 1.5 12 | 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 10| 125 2.7 | TO220F 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRM 10 12125 1.6 | TO3PF 6.5
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4 Diodes

Ordering Information

All products listed must be ordered in standard packing increments.

. Standard Packing Quantities

Series Name/Product Name Package -
Bulk Taping

AGO1x Axial(¢2.4 body/¢0.6 lead) | - V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
AKOx Axial(¢2.4 body/¢0.6 lead) |- V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
ALO1x Axial(¢2.4 body/¢0.6 lead) |- V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
AMO1x Axial(¢2.4 body/¢0.6 lead) | - V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
APO1x Axial(¢2.4 body/¢0.6 lead) | — V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
ASO01x Axial(¢2.4 body/¢0.6 lead) | - V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
AUO1x Axial(¢2.4 body/¢0.6 lead) |- V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
AU02x Axial(¢2.4 body/¢0.6 lead) | - V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
EGO1x Axial(¢2.7 body/¢0.6 lead) | - V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EKOx Axial(¢2.7 body/¢0.6 lead) | — V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EL02x Axial(¢2.7 body/¢0.6 lead) | - V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EMO1x Axial(¢2.7 body/¢0.6 lead) | - V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
ENO1x Axial(¢2.7 body/¢0.6 lead) | - V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EPO1x Axial($2.7 body/40.6 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
ES01x Axial(¢2.7 body/¢0.6 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EUO1X Axial(¢2.7 body/¢0.6 lead) | - V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EU02x Axial(¢2.7 body/¢0.6 lead) | — V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
SVxx Axial(¢2.7 body/¢0.6 lead) | — V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
VR-xx Axial(¢2.7 body/¢0.6 lead) | - V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EG1x Axial(¢2.7 body/¢0.78 lead) | — V:5000(Reel) V1:2000(Box) V0:2000(Box)
EH1x Axial(¢2.7 body/¢0.78 lead) | — V:5000(Reel) V1:2000(Box) V0:2000(Box)
EK1x Axial(¢2.7 body/¢0.78 lead) | — V:5000(Reel) V1:2000(Box) V0:2000(Box)
EL1x Axial(¢2.7 body/¢0.78 lead) | — V:5000(Reel) V1:2000(Box) V0:2000(Box)
EM1x Axial(¢2.7 body/¢0.78 lead) | — V:5000(Reel) V1:2000(Box) V0:2000(Box)
EM2x Axial(¢2.7 body/¢0.78 lead) | — V:5000(Reel) V1:2000(Box) V0:2000(Box)
ES1x Axial(¢2.7 body/¢0.78 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box)
EU1x Axial(¢2.7 body/¢0.78 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box)
EU2x Axial(¢2.7 body/¢0.78 lead) | — V:5000(Reel) V1:2000(Box) V0:2000(Box)
RA1X Axial(¢4.0 body/40.78 lead) |- V:3000(Reel) V1:1000(Box)
RC2 Axial(¢4.0 body/¢0.78 lead) | — V:3000(Reel) V1:1000(Box)
RF1x Axial(¢4.0 body/40.78 lead) |- V:3000(Reel) V1:1000(Box)
RG10x Axial(¢4.0 body/¢0.78 lead) | — V:3000(Reel) V1:1000(Box)
RG1x Axial(¢4.0 body/¢0.78 lead) | — V:3000(Reel) V1:1000(Box)
RH1x Axial(¢4.0 body/40.78 lead) |- V:3000(Reel) V1:1000(Box)
RK1x Axial(¢4.0 body/¢0.78 lead) | — V:3000(Reel) V1:1000(Box)
RL10x Axial(¢4.0 body/40.78 lead) |- V:3000(Reel) V1:1000(Box)
RM10x Axial(¢4.0 body/¢0.78 lead) | — V:3000(Reel) V1:1000(Box)
RM11x Axial(¢4.0 body/40.78 lead) |- V:3000(Reel) V1:1000(Box)
RM1x Axial(¢4.0 body/¢0.78 lead) |- V:3000(Reel) V1:1000(Box)
RN1x Axial(¢4.0 body/¢0.78 lead) | — V:3000(Reel) V1:1000(Box)
RP1x Axial(¢4.0 body/40.78 lead) |- V:3000(Reel) V1:1000(Box)
RS1x Axial(¢4.0 body/¢0.78 lead) | — V:3000(Reel) V1:1000(Box)
RU1x Axial(¢4.0 body/¢0.78 lead) | — V:3000(Reel) V1:1000(Box)
RU20x Axial(¢4.0 body/¢0.78 lead) | — V:3000(Reel) V1:1000(Box)
RU2x Axial(¢4.0 body/¢0.78 lead) | — V:3000(Reel) V1:1000(Box)
RX10x Axial(¢4.0 body/40.78 lead) |- V:3000(Reel) V1:1000(Box)
RD2x Axial(¢4.0 body/¢0.98 lead) | — V:3000(Reel) V1:1000(Box)
RG2x Axial(¢4.0 body/90.98 lead) | — V:3000(Reel) V1:1000(Box)
RH2x Axial(¢4.0 body/¢0.98 lead) | — V:3000(Reel) V1:1000(Box)
RK3x Axial(¢4.0 body/0.98 lead) | — V:3000(Reel) V1:1000(Box)
RL2x Axial(¢4.0 body/¢0.98 lead) |- V:3000(Reel) V1:1000(Box)
RM2x Axial(¢4.0 body/¢0.98 lead) | — V:3000(Reel) V1:1000(Box)
RN2x Axial(¢4.0 body/¢0.98 lead) |- V:3000(Reel) V1:1000(Box)
RO2x Axial(¢4.0 body/¢0.98 lead) | — V:3000(Reel) V1:1000(Box)
RU3x Axial(¢4.0 body/¢0.98 lead) | — V:3000(Reel) V1:1000(Box)
RG4x Axial(¢6.5 body/¢1.4 lead) | 500 -
RH4x Axial(¢6.5 body/¢1.4 lead) | 500 -
RJ4x Axial(¢6.5 body/¢1.4 lead) | 500 -
RK4x Axial(¢6.5 body/¢1.4 lead) | 500 -
RL4x Axial(¢6.5 body/¢1.4 lead) | 500 -
RM4x Axial(¢6.5 body/¢1.4 lead) | 500 -
RN4x Axial(¢6.5 body/¢1.4 lead) | 500 -
RS4x Axial(¢6.5 body/¢1.4 lead) | 500 -
RU4x Axial(¢6.5 body/¢1.4 lead) | 500 -
RW5x Axial(¢6.5 body/¢1.4 lead) | 500 -
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Standard Packing Quantities

Series Name/Product Name Package "
Bulk Taping

SJPA-xx SJP - V:1800(Reel)

SJPB-xx SJP - V:1800(Reel)

SJPE-xx SJP - V:1800(Reel)

SJPJ-xx SJP - V:1800(Reel)

SJPL-xx SJP - V:1800(Reel)

SJPM-xx SJP - V:1800(Reel)

SJPW-xx SJP - V:1800(Reel)

SJPX-xx SJP - V:1800(Reel)

SJPZ-xx SJP - V:1800(Reel)

SZ-10xx SZ-10(Surface-mount) - VL:750(Reel) VR:750(Reel)

FMC-2xU TO220F (2-element) 500 -

FM2-2202 TO220F (Center-tap) 500 -

FMB-2x TO220F (Center-tap) 500 -

FMEN-2x TO220F (Center-tap) 500 -

FMG-1x TO220F (Center-tap) 500 -

FMG-2x TO220F (Center-tap) 500 -

FMJ-2x TO220F (Center-tap) 500 -

FML-1x TO220F (Center-tap) 500 -

FML-2x TO220F (Center-tap) 500 -

FMM-2x TO220F (Center-tap) 500 -

FMU-1x TO220F (Center-tap) 500 -

FMU-2x TO220F (Center-tap) 500 -

FMW-2x TO220F (Center-tap) 500 -

FMX-1x TO220F (Center-tap) 500 -

FMX-2x TO220F (Center-tap) 500 -

FMXA-2x TO220F (Center-tap) 500 -

FMB-G1x TO220F-2Pin 500 -

FMB-G2x TO220F-2Pin 500 -

FMC-G2x TO220F-2Pin 500 -

FMD-G2x TO220F-2Pin 500 -

FMG-G2x TO220F-2Pin 500 -

FML-G1x TO220F-2Pin 500 -

FML-G2x TO220F-2Pin 500 -

FMN-G1x TO220F-2Pin 500 -

FMN-1x TO220F-2Pin 500 -

FMU-G1x TO220F-2Pin 500 -

FMU-G2x TO220F-2Pin 500 -

FMXA-1x TO220F-2Pin 500 -

FMX-G1x TO220F-2Pin 500 -

FMX-G2x TO220F-2Pin 500 -

FMC-2xUA TO220F-2Pin(2-element) 500 -

MPE-2x TO220S(Surface-mount) - VR:1000(Reel)

MPL-102S TO220S(Surface-mount) - VR:1000(Reel)

MPEN-2x TO263(Surface-mount) - VL:800(Reel) VR:800(Reel)

MPL-1036S TO220S(Surface-mount) - VL:800(Reel) VR:800(Reel)

FMD-4x TOS3PF(Center-tap) 500 -

FMXA-4x TOS3PF(Center-tap) 500 -

FML-4x TO3PF(Center-tap) 500 -

FMW-4x TOS3PF(Center-tap) 500 -

FMN-3x TO3PF-2Pin 500 -
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Taping Specifications

Taping Name Taping Type, Dimensions (mm) Packing Dimensions (mm) and Packing Note Quantity
Axial taping Reel
P P, Part No., Lot No.,
V ] - i Quantity 5,000 pcs/reel
+ 152, __ Core Flange 2.7¢ body
= NI \g o \[ ) < 2.4¢ body >
1] Eo AN
= 3 ‘ N HIBE
To specify the o= == NS K § 3,000 pcs/reel
taping type, add (6‘_’8 g 0 ol : ' (4¢ body)
a suffix [V] : N /o2
= -
—%‘m Holddown clip L.l 81
Axial taping Ammunition (Ammo) pack
™ 2,000 pcs/box
P N Poos ,
V1 " M , (2.7¢ body)
1] Broken lines:
| = perforation 3,000 pcs/box
g > q (2.4¢ body)
1 N 1,000 pcs/box
To specify the )ﬂ N
tapinffq tyse, add 2?8 P — \1@& (4¢ body)
a suffix [V1
(V] lﬁ’kﬁq l""\*". Part No., Lot No., Quantity
Axial taping Ammunition (Ammo) pack

1.0
VO Bé?fﬁgt!g‘n“: 2,000 pcs/box
3 >(‘ —" (2.7 body)
< Y %
S E 3,000 pcs/box
To specify the © \i (2.4¢ body)
taping type, add g5 A3h
a suffix [VO] ‘ 255max &=
D 0.5max Part No., Lot No., Quantity
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Taping Name Taping Type, Dimensions (mm) Packing Dimensions (mm) and Packing Note Quantity
Radial taping 635513 157410 Ammunition (Ammo) pack
26maxayj\\
‘ n ' Broken lines:
o) : L of .
2 |g) *ﬁ)ﬁ )\, __perforation 4,000 pcs/box
0 12.7|f+19)
NH 12,710 @ 3 2.7¢ body
% £
é\ ANODE )ﬂg g 0.6¢ lead only >
To specify the I Di D $ ool Ty
taping type, add ! \ &
a suffix [W] seso7 [ T5a 8
127203 % 340max !
2 Part No., Lot No., Quantity
Radial taping Ammunition (Ammo) pack
(for AO series) ¢ aq.is 45 7.10
WS oo
Tz
®|E ) ]
To specify the (\ DE RO
taping type, add L 0. 8 _ O
a suffix [WS] 38507 | [5.0'82 Part No., Lot No.,
M-ﬁ Quantity
\ < \
3 2,500 pcs/box
Radial taping ANODE s (2.4¢ body)
(for AO series) aﬂ%\w -
g — 3
8 IS
WK I i
+;'q B T | 340max !
EL)
() " m" :@
To specify the \ ol
taping type, add $4.0%02 5198
a suffix [WK] ‘0s ‘ o
$3.0* 12,7803
12.7%1
= — "}
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Surface-Mount Taping Specifications

Taping Name Taping Type, Dimensions (mm) Packing Dimensions (mm) and Packing Note Quantity
Emboss Taping Reel
%b 91537 420.1 Feeding Direction
V L 4.5:02 : \4' 4,«:7 020.05
% [I } [N ] 2.0:0.5
o i ef Y ¥ { . 913105 =
VR : nE a0,
) — o] 1|9 % : * * N AT § 1800 pcs/reel
o ;
To specify the | 1.3:0¢ T ltsos 1 ] 4 VL VR - _\/Ms ||
taping type, add 5.0:81 1.5 —+l 4201 |— 2_4@1H
a suffix [VL] or (1) Device is placed in the embossed pocket with the mounting electrode down. )‘_’Fz-gio‘
[VR] (2) 150 to 200mm leader tape is attached to the tip of the tape.
(3) 10 or more blank pockets are provided at both the beginning and
the end of the tape. $18073 13:1.5| ||1.2:0.5

VR

To specify the
taping type, add
a suffix [VR]

Feeding Direction
_

O0000000

o)

o)

LE

21.05%!

2.010\
¢1.5i3‘ 4.0%01 T+ 12,040 4.9ma
/ [ -l A O+-O—O—O+CY
e Y YTOU U
g
5 > R ®
=0.1 =04
10 3.0 max +L%

2#05 25,525 5205

1000 pcs/reel

Power Zener Surface-Mount Taping Specifications

Taping Name

Taping Type, Dimensions (mm)

Packing Dimensions (mm) and Packing Note

Quantity

VL

To specify the
taping type,
add a suffix
VL]

]

Feeding Directio
—_—

PO 090 o<

[600606000060H000

n

$1.50%01

1.75%01

2.00:01

VR

To specify the
taping type,
add a suffix
[VR]

11.50%0-1

Nk

S~
24.00

Feeding Direction

R

$1.50%025
TYPE \LTYPE |, 16001 |

040005 ||

10.80:01
%4 e
\

i

5.64°01

T

16.00%0-1

\ [ 1

¥
k)

255
205

Label the Part No., Quantity,
Lot No. and seal it on the reel

750 pcs/reel

750 pcs/reel
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Application Note

B General Description

(1) Lead Forming
When forming leads, hold the lead wire on the main body's side so as
to prevent stress from being applied to the main body.

%'Hold A |
xial type
[ Q ] I 1
Bend
EZ2’“H0|d
% il Frame type
Bend

(2) Mounting
To mount a frame-type diode on a heatsink, use its screw hole. Do not
fix its resin body as the silicon chip may get broken.

(3) Temperature Measurement
For an axial type diode, measure the temperature of the lead wire on
the main body side. The thermocouple to be used must be as thin as
possible (approximately ¢0.125mm).

(4) Temperature Rise Consideration
A diode’s temperature increases due to losses from forward current,
reverse current and reverse recovery time.
In normal use, losses are mainly attributable to forward current and
voltage. However, in high frequency circuits such as switching power
supplies, losses due to reverse recovery time also occurs. Moreover, in
diodes having large reverse currents like Schottky barrier diode losses
due to reverse current cannot be disregarded.
Forward loss tends to decrease at high temperatures. However,
reverse loss tends to increase at high temperatures. Therefore, it is
necessary to consider the ambient temperature when verifying
operation.

(5) Inrush Current
In a capacitor-input type rectifier circuit, inrush current flows when the
power supply is switched on. The peak value of this inrush current
shall be set less than peak forward surge current Irsm (12t can also be
obtained but set the minimum pulse width to 1 msec). The value of
IFSM is guaranteed for a single shot only. If the inrush current is
repeated within a short period of time, the derating has to be taken into
account.

(6) Peak Value Current
Considering normal use, limit of the peak value current must be set to
10 times of the average current IF (AV). If the peak value increases.
the diode's forward loss also increases. In this case, check the
temperature rise.

@ Carefully study the mounting method when the usage environment is prone to
creeping discharge.

4 Diodes

B Surface-Mount Diodes
(Part Number Type: SJP)

Soldering (common to flow and reflow)

i) Use rosin based flux. Never use acidic fluxes.

ii) To prevent a large thermal stress, preheat within 1 to 2 minutes at
150°C and solder within the usable range shown below.

& 300
280
260
240 <
220 AN
200
180
160

Usable Range | |

Soldering Temperature (°C

0 10 20 30 40 50 60 70 80

Time (sec)

iii) For using a soldering iron, use the following references:
Temperature of soldering iron tip:
Lower than 300°C
(Power of the soldering
iron: 30W or lower)
The soldering tip must
be as thin as possible.
Soldering time: Less than 10 seconds

SJP Series Copper Laminate Pattern

(Unit : mm)

4.0t04.2

Contact us if there is any unclear point.
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Marking Guide

il Axial (A0)
(DPart Number (abbreviation)
. The AMO01 is indicated as “M.”
~—@  @Class
Z:200V  None: 400V A: 600V
MAo®QO B:800V C: 1000V
(3Manufacturing date
l ‘ First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, D)
(ON®) ® (®Cathode band: Continuous band
Color of the band: White(Yellow for AUO2 series)

A Axial (EO, E1)
(DPart Number (abbreviation)
EMO01, EM2, EM1 are indicated as MO, M2
and M1, respectively.
MO ——1—® 2Class
C —r= Z:200V  None: 400V A: 600V
87 —F—® B:800V C:1000V F: 1500V
e L@ But EUO2A is indicated as A2 and EU2YX as Y.
(3Manufacturing date
Cathode band First letter: Year (Last digit of year)
Color: White Second letter: Month (1 t0 9, O, N, D)
(®Manufacturing period
« First 10 days of month
+« Middle 10 days of month
«es Last 10 days of month

€ Axial (R1, R2, R3, R4)

(DPart Number: 2 set marking
(@Manufacturing date and period: 2 set marking
First letter: Year (Last digit of year)
~—0Q Second letter: Month (1 t0 9, O, N, D)
@ « First 10 days of month
*» Middle 10 days of month
+*+ Last 10 days of month
9. @ Gcathode band

RK44

lor of White: For Power Supply and SBD
t%%%rel%d: Yellow: For Medium speed
Red: For Fast and ultrafast
F1 TO-220F type
(DPart Number
o) FMU-12S is indicated as “FMU12S.”

(2Polarity: Rectifier Symbol
FMU12S =—@  GlLot No.

) ¢ ® First letter: Year (Last digit of year)
Second letter: Month (1 t0 9, O, N, D)

8512 ~—@® Third and fourth letters: Day
H U H Laser marking or White ink marking
(1-chip type) (DPart Number: Excluding last letter

o FML-G12S is indicated as “FML-G12.”
(2Last letter of Part Number
FMLG12 [~—@  @Polarity: Rectifier Symbol
(@Lot No.
@ -S4+ —0 First letter: Year (Last digit of year)
0125 [~—@ Second letter: Month (1 to 9, O, N, D)
= Third and fourth letters: Day
|-.| |-.| Laser marking or White ink marking

206 | Diodes

E TO-3PF, FM100 type

o

IR

(1-chip type)
O

IR

FMXA4203 [+~—@®
——t— —©®
5905 | @

FMQ-G5GS [~—@®
—— 4*®
6905 —0®

(DPart Number: Full name

(2)Polarity: Rectifier Symbol

B3)Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1t0 9, O, N, D)
Third and fourth letters: Day
Laser marking or White ink marking

[ Surface-Mount (SJP)
@ ® (DPart Number
(2)Polarity: Rectifier Symbol
ZE20 (Lot No.
I 6930 I First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, and D)
©) Third and fourth letters: Day
Surface-Mount (TO-220S)
(DPart Number
E29G ~— @) @Polarity: Rectifier Symbol
b g (Lot No.
@ First letter: Year (Last digit of year)
9C1 -—® Second letter: Month (A to M except )

Il

E SZ-10 Series

Third letter: Week

(DPart Number

(@Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, and D)
Third letter: Day

El Silicon Varistors

Refer to P217



|4-1 Rectifier Diodes

®Surface-Mount

IF (AV) IFsm IR IR(H) )
Vim (A) (A) T T Vr IF (uA) (uA) T | Rth() | Mass
(V) |dmnmpes  Peckage | PanNomber [ sonp | (o) | (o) | )| ) VeV VeV | (0) | RIGS | (g)
with hoatsinks Singe Halt Sine Wave max max max (C/W)
400 2.0 | Surface-Mount (SJP) | SUIPM-H4 45 —40 to +150 1.1 2.0 10 50 | 150 20 0.072
@®Thru-Hole
Ve | ((AL\)V) D I(F:«;A T Tetg A IF (;It;) I(F;t(:)) T | R 1 Mass
(V) |Valesing Axial Part Number 50Hz (C) (C) V) (A) [VR=VRm | VR=Vmm | (C) Rth(j-c) (@)
arev}i% E‘:afsrﬁ]dk‘;m (Body Diameter/Lead Diameter) Single Halt Sne Wave max max max (°C/W)
1.0 Axial(¢2.7/¢0.78) EM 1Y 45 —40to +150 0.97 1.0 10 500 | 150 17 0.3
tlely 3.0 Axial(¢6.5/¢1.4) RM 4Y 200 —40to +150 0.95 3.0 10 50 | 150 8.0 1.2
10|  Axial(92.4/¢0.6) | AMO1Z 35 4010 +150 098 | 1.0 10 50 [100(Ta) 22| 013
10|  Axial(92.7/¢0.6) | EMO1Z 45 —40to +150 097 | 1.0 10 50 | 100 20 02
1.0 Axial(¢2.7/¢0.78) EM1Z 45 —40to +150 0.97 1.0 10 500 | 150 17 0.3
1.0 Axial(¢4.0/¢0.78) RM 1Z 50 —40to +150 0.95 1.0 5.0 50 | 100 15 0.4
200 12| Axial($4.0/¢0.98) | RO2Z 80 4010 +150 092 | 15 10 50 [100(Ta) 12| 061
12| Axial(p4.0/¢0.98) | RM 2Z 100 —40to +150 091 | 15 10 50 | 100 12 06
15| Axial(p4.0/¢0.78) | RM 10Z 120 4010 +150 091 | 15 10 50 [100(Ta) 15 04
30| Axial(@65/p1.4) | RM4Z 200 4010 +150 095 | 30 10 50 [100(Ta) 8.0 1.2
10 | TO-220F(Center-tap) | FMM-22S, R 100 —40 to +150 1.1 5.0 10 100 | 150 4.0 2.1
1.0 Axial(¢2.4/¢0.6) AMO1 35 —40 to +150 0.98 1.0 10 50 [100(Ta) 22 0.13
10|  Axial(92.7/¢0.6) | EMO1 45 4010 +150 097 | 1.0 10 50 [100(Ta) 20 0.2
1.0 Axial(¢2.7/¢0.78) EM 1 45 —40to +150 0.97 1.0 10 500 | 150 17 0.3
1.0 Axial(¢4.0/¢0.78) RM 1 50 —40 to +150 0.95 1.0 5.0 50 [100(Ta) 15 0.4
400 12| Axial(¢2.7/60.78) | EM2 80 4010 +150 092 | 1.2 10 500 | 150 17 03
12| Axial(p4.0/¢0.98) | RO 2 80 4010 +150 092 | 15 10 50 [100(Ta) 12| 061
1.2 Axial(¢4.0/¢0.98) RM 2 100 —40to +150 0.91 1.5 10 50 | 100 12 0.6
12| Axial(¢4.0/60.78) | RM 10 150 4010 +150 091 | 15 10 50 | 100 15 04
3.0 Axial(¢6.5/¢91.4) RM 4 200 —40 to +150 0.95 3.0 10 50 | 150 8.0 1.2
10 | TO-220F(Center-tap) | FMM-24S, R 100 —40to +150 11 5.0 10 100 | 150 4.0 2.1
10| Axial(92.4/¢0.6) | AMOTA 35 4010 +150 098 | 1.0 10 50 [100(Ta) 22| 0413
1.0 Axial(¢2.7/¢0.6) EMO1A 45 —40 to +150 0.97 1.0 10 50 [100(Ta) 20 0.2
10| Axial(92.7/¢0.78) | EM 1A 45 —40to +150 097 | 1.0 10 500 | 150 17 03
1.0 Axial(¢4.0/¢0.78) RM 1A 50 —40to +150 0.95 1.0 5.0 50 | 100 15 0.4
1.2 Axial(¢2.7/¢0.78) EM 2A 80 —40to +150 0.92 1.2 10 50 | 100 17 0.3
600 1.2 Axial(¢4.0/¢0.78) RM 11A 100 —40 to +150 0.92 1.5 10 50 | 100 15 0.4
12| Axial(p4.0/¢0.98) | RM 2A 100 —40to +150 091 | 15 10 50 | 100 12 06
1.2 Axial(¢4.0/¢0.78) RM 10A 150 —40to +150 0.91 1.5 10 50 | 100 15 0.4
3.0 Axial(¢6.5/¢1.4) RM 4A 200 —40to +150 0.95 3.0 10 50 | 150 8.0 1.2
3.2 Axial(¢6.5/¢1.4) RM 4AM 350 —40 to +150 0.92 3.5 10 50 | 100 8.0 1.2
10 | TO-220F(Center-tap) | FMM-26S, R 100 —40 to +150 1.1 5.0 10 100 | 150 4.0 2.1
08| Axial(¢4.0/p0.78) | RM1B 40 4010 +150 12| 10 5.0 50 [100(Ta) 15 04
1.0 Axial(¢2.7/¢0.78) EM 1B 35 —40to +150 1.05 1.0 20 200 | 150 17 0.3
1.2 Axial(¢2.7/¢0.78) EM 2B 80 —40 to +150 0.92 1.2 10 500 | 150 17 0.3
800 1.2 Axial(¢4.0/¢0.78) RM 11B 100 —40 to +150 0.92 1.5 10 50 [100(Ta) 15 0.4
1.2 Axial(¢4.0/¢0.98) RM 2B 100 —40to +150 0.91 1.5 10 50 | 100 12 0.6
12| Axial(p4.0/¢0.78) | RM 10B 150 4010 +150 091 | 15 10 50 [100(Ta) 15 04
0.8 Axial(¢4.0/¢0.78) RM 1C 40 —40 to +150 1.2 1.0 5.0 100 (100(Ta) 15 0.4
1.0 | Axial(¢2.7/60.78) | EM1C 35 4010 +150 1.05 | 1.0 20 200 | 150 17 03
1000 12| Axial(p4.0/¢0.98) | RO2C 80 —40t0 +150 092 | 15 10 50 [100(Ta) 12| 061
1.2 Axial(¢4.0/¢0.78) RM 11C 100 —40to +150 0.92 1.5 10 50 | 100 15 0.4
12| Axial(p4.0/g0.98) | RM2C 100 —40to +150 091 | 15 10 50 | 100 12 06
3.0 Axial(¢6.5/¢1.4) RM 4C 150 —40 to +150 0.97 3.0 10 50 | 100 8.0 1.2
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|4-2 Fast Recovery Diodes

@®Thru-Hole
VAu IF((AA)V) Package Part I(F/i;’I T | Tee | YF [IF (,I;;\) I(F;l(:)) T t(rur(sl)) IF/Irp t("ﬁ)) iwire | BGD | pass
V) e il Number | 50Hz | (C) | (C) | (V) | (A) [VA=Vau | Va=Veu | (C) (mA) (ma) | RthG-c) | )
with heatsinks (200 DiameteriLead Diameter) Single HalfSine Wave max max max (C/W)
0.5 | Axial(¢2.7/¢0.6) | EU01Z 15 | —40t0+150 | 1.0 | 05 10 150 100(Ta) 0.4 | 10/10| 0.18 | 10/20 20| 0.2
0.5 | Axial(¢2.7/90.78) | EU1Z 15 | —40t0+150 | 1.0 | 05 10 150 100(Ta)‘ 0.4 | 1010| 0.18 | 10/20 17| 03
0.5 | Axial(¢2.4/00.6) | AUD1Z 15 | —40t0+150 | 1.7 | 05 10 150 100(Ta)‘ 0.4 | 1010] 0.18 | 1020 22| 0.13
0.6 | Axial(¢4.0/60.78) | RH1Z 35| —40t0+150 | 13| 0.6 5.0 70 150(ra)\ 40| 10M0| 13| 10220 15| 04
0.7 | Axial(¢2.7/¢0.78) | ES1Z 30 | -40t0+150 | 25| 0.8 10 200 [100Ta) 1.5 | 10/0| 0.6 | 10/20 17| 03
0.8 | Axial(¢2.4/00.6) | AU02Z 25 | -40t0+150 | 1.3 | 0.8 10 250 | 100/ 0.4 | 10/0| 0.18 | 1020 22 | 0.13
200 1.0 | Axial(¢2.7/¢0.6) | EU02Z 15 | —40t0+150 | 1.4 | 1.0 10 300 | 100| 0.4 | 10/0| 0.18 | 1020 20| 02
1.0 | Axial(92.7/¢0.78) | EU2Z 15 | —40t0+150 | 1.4 | 1.0 10 | 3000 | 150| 0.4 | 1010 0.18 | 10/20 17| 03
1.0 | Axial(¢4.0/¢0.78) | RU2Z 20 | -40t0+150 | 15| 1.0 10 300 [100Ta) 0.4 | 10/10| 0.18 | 10/20 15| 04
3.5 | Axial(¢6.5/¢1.4) | RU4Z 70 | —40to+150 | 1.3 | 35 10 300 | 100/ 0.4 | 10/0| 0.18 | 1020 80| 1.2
5.0 [TO-220F(Center-tap)| FMU-12S, R 30 | -40t0+150 | 15| 2.5 50 500 [100(Ta) 0.4 [100/100| 0.18 |100/200 40| 2.1
10 [TO-220F(Center-tap)| FMU-228, R 40 | -40t0+150 | 15| 5.0 50 | 3000 | 150 0.4 |100/100| 0.18 [100/200 40| 21
0.25 | Axial(¢2.7/¢0.6) | EUO1 15 | —40t0+150 | 2.5 |0.25 10 150 [100(Ta) 0.4 | 10/10| 0.18 | 10/20 20| 0.2
0.25 | Axial(¢2.7/¢0.78) | EU1 15 | —40t0+150 | 2.5 |0.25 10 150 100(Ta)‘ 0.4 | 1010| 0.18 | 10/20 17| 03
0.25 | Axial(¢4.0/¢0.78) | RU1 15 | —40t0+150 | 2.5 |0.25 10 200 100(Ta)‘ 0.4 | 1010] 0.18 | 1020 15| 04
0.5 | Axial(¢2.4/90.6) | AUOY 15 | —40t0+150 | 1.7 | 05 10 150 [100(Ta) 0.4 | 10/10| 0.18 | 10/20 22| 0.13
0.6 | Axial(¢2.4/90.6) | ASO1 20 | -40t0+150 | 15| 0.6 10 50 | 100| 15| 10M0| 0.6 | 10/20 22| 0.13
0.6 | Axial(¢2.7/¢0.78) | EH 1 30 | -40t0+150 | 1.35 | 0.6 10 200 [00Ta) 4.0 | 10/10| 1.3 | 1020 17| 03
0.7 | Axial(¢2.7/00.78) | ES1 30 | -40t0+150 | 25| 0.8 10 200 [ooTa) 1.5 | 10/10] 0.6 | 10720 17| 03
0.8 | Axial(¢2.4/90.6) | AUO2 25 | -40t0+150 | 1.3 | 0.8 10 250 | 100/ 0.4 | 10/0| 0.18 | 1020 22 0.13
400 1.0 | Axial(92.7/¢0.6) | EU02 15 | —40t0+150 | 1.4 | 1.0 10 300 | 100/ 0.4 | 10/0| 0.18 | 1020 20| 0.2
1.0 | Axial(92.7/¢0.78) | EU2 15 | —40t0+150 | 1.4 | 1.0 10 300 | 100/ 0.4 | 10/0| 0.18 | 1020 17| 03
1.1 | Axial(¢4.0/90.78) | RU2M 20 | -40t0+150 | 12| 1.1 10 300 | 100/ 0.4 | 10/0| 0.18 | 1020 15| 04
1.5 | Axial(p4.0/¢0.98) | RU3 20 | -40t0+150 | 15| 1.5 10 400 | 100/ 0.4 | 10M0| 0.18 | 1020 12| 06
1.5 | Axial(¢4.0/g0.98) | RU3M 50 | -40t0+150 | 1.4 | 1.5 10 350 | 100/ 0.4 | 10/0| 0.18 | 1020 12| 06
1.5(3.0) | Axial(¢6.5/¢91.4) | RU4 50 | -40t0+150 | 15| 3.0 10 300 [100Ta) 0.4 | 10/10| 0.18 | 10/20 80| 1.2
2.0(3.5) | Axial(¢6.5/¢1.4) | RU4M 70 | —40to+150 | 1.3 ] 35 10 300 | 100/ 0.4 [100/100| 0.18 |100/200 80| 12
5.0 [TO-220F(Center-tap)| FMU-14S, R 30 | -40t0+150 | 15| 2.5 50 500 [100(Ta) 0.4 [100/100| 0.18 |100/200 40| 2.1
10 [TO-220F(Center-tap)| FMU-24S, R 40 | -40t0+150 | 15| 5.0 50 | 3000 | 150 0.4 |100/100| 0.18 [100/200 40| 21
0.25 | Axial(p4.0/¢0.78) | RU1A 15 | —40t0+150 | 2.5 |0.25 10 150 | 100| 0.4 | 10/10| 0.18 | 10/20 15| 04
0.5 | Axial(g2.4/¢06) | AUOTA 15 | —40t0+150 | 1.7 | 05 10 150 [100(Ta) 0.4 | 10/10| 0.18 | 10/20 22| 0.13
0.6 | Axial(p4.0/40.78) | RF1A 15 | —40t0+150 | 2.0 | 06 10 200 [io0Ta) 0.4 | 10/10| 0.18 | 10720 15| 04
0.6 | Axial(g2.4/90.6) | ASO1A 20 | -40t0+150 | 15| 0.6 10 50 | 100| 15| 10M0| 0.6 | 10720 22| 0.13
0.6 | Axial(p4.0/00.78) | RH1A 35| —40t0+150 | 1.3 | 0.6 5.0 70 [150(Ta) 4.0 | 10A0| 1.3 | 10/20 15| 04
0.7 | Axial(g2.7/0.6) | ESO1A 20 | -40t0+150 | 3.0 | 0.8 10 200 [ooTa) 1.5 | 10/10] 0.6 | 10720 20| 02
0.7 | Axial(p4.0/00.78) | RS1A 30 | -40t0+150 | 25| 0.8 10| 2000 | 150| 1.5 | 1010/ 0.6 | 10/20 15| 04
0.8 | Axial(g2.4/¢06) | AUO2A 25 | -40t0+150 | 1.3 | 0.8 10 250 [100(Ta) 0.4 | 10/10| 0.18 | 10/20 22| 0.13
1.0 | Axial(j2.7/¢0.6) | EUO2A 15 | —40t0+150 | 1.4 | 1.0 10 300 | 100/ 0.4 | 10/0| 0.18 | 1020 20| 0.2
1.0 | Axial(g2.7/¢0.78) | EU2A 15 | —40t0+150 | 1.4 | 1.0 10 300 [tooTa) 0.4 | 10/10| 0.18 | 10720 17| 03
1.0 | Axial(4.0/40.78) | RU2 20 | -40t0+150 | 15| 1.0 10 300 [tooTa) 0.4 | 10/10| 0.18 | 10720 15| 04
11| Axial(g4.0/g0.78) | RU2AM 20 | -40t0+150 | 1.2 | 1.1 10 300 | 100/ 0.4 | 10/0| 0.18 | 1020 15| 04
600 15 | Axial(g4.0/4098) | RU3A 20 | -40t0+150 | 15| 1.5 10 400 | 100/ 0.4 | 10M0| 0.18 | 1020 12| 06
15 | Axial(§4.0/40.78) | RU20A 50 | -40t0+150 | 1.1 | 1.5 10 350 | 100| 0.4 | 10/10| 0.18 | 1020 15| 04
1.5 | Axial(4.0/0.98) | RU3AM 50 | -40t0+150 | 1.1 | 1.5 10 350 | 100| 0.4 | 10/0| 0.18 | 1020 12| 06
1.5(3.0) | Axial(¢65/¢14) | RU4A 50 | -40t0+150 | 15| 3.0 10 300 [100Ta) 0.4 | 10/10| 0.18 | 1020 8| 12
3.0 | Axial(p4.0/00.98) | RY2A 50 | -40t0+150 | 1.15 | 3.0 10 | 1000 | 150 0.2 [100/100| 0.1 | 100/200 12| 06
3.0 | TO-220F2Pin | FMY-10368 50 | -40t0+150 | 1.15 | 3.0 10| 1000 | 150 0.2 [100/100| 0.1 | 100/200 40| 2.1
5.0 | TO-220F2Pin | FMU-G16S 30 | -40t0+150 | 1.25 | 5.0 50 500 [100(Ta) 0.4 [100/100| 0.18 | 100/200 40| 2.1
5.0 | TO-220F(Centertap) | FMU-16S, R 30 | -40t0+150 | 15| 2.5 50 500 [100(Ta) 0.4 |100/100| 0.18 | 100/200 40| 21
10 | TO-220F(Centertap) | FMU-268, R 40 | -40t0+150 | 15| 5.0 50 | 3000 | 150 0.4 |100/100| 0.18 | 100/200 40| 21
10 | TO-220F2Pin FMU-G26S 40 | -40t0+150 | 1.35| 10 50 500 | 150| 0.4 [100/100| 0.18 | 100/200 40| 2.1
10 | TO-220F2Pin FMY-1106S 180 | —40t0+150 | 1.15| 10 30 | 3000 | 150 0.2 [100/100| 0.1 | 100/200 40| 2.1
20 | TO-220F(Centertap) | FMY-2206S* 180 | —40t0+150 | 1.15 | 10 30 | 3000 | 150 0.2 [100/100| 0.1 | 100/200 40| 21
*Under development
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4-2 Fast Recovery Diodes

IF (AV) IFsm IR Ir(H) trr(D trr2) )

VAm (A) Package Part A) T | T | VP T | @A) | @A) [T | (us) [1#re | (us) [Teme | RG) | Mass
(V) |aeonprertesss|  Axial Number [ 50Hz | () | (©) | V) | (A) [VA=Vau |Va=Vam | (C) (mA) (mA) | RthG-) | q)
with heatsinks _|(Body Diameter/Lead Diameter) Single HalfSine Wave max max max (‘C/w)

0.25 | Axial(#4.0/¢0.78) | RU1B 15 | —40t0+150 | 2.5 | 0.25 10 200 f00(Ta) 0.4 | 10/10| 0.18 | 10/20 15| 04

0.6 | Axal(4.0/¢0.78) | RF1B 15 | 40104150 | 2.0 | 1.0 10 200 | 100| 0.4 | 1010| 0.18 | 1020 15| 04

0.6 | Axial#.0/g0.78) | RH 1B 35 | -40t0+150 | 1.3 | 0.6 5.0 70 [isomg| 4.0 | 1010] 1.3 | 10120 15| 04

800 0.7 | Axial(#4.0/40.78) | RS 1B 30 | -40t0+150 | 25| 0.8 10| 2000 | 150| 15| 10/10] 0.6 10220 15| 04
1.0 | Axal(#.0/40.78) | RU2B 20 | 40t0+150 | 15| 1.0 10 300 | 100| 0.4 | 1010| 0.18 | 1020 15| 04

1.1 | Axal(#.0/40.98) | RU3B 20 | -40t0+150 | 15| 1.0 10 400 | 100| 0.4 | 1010| 0.18 | 1020 12 06

15(3.0) | Axial(g65/¢14) | RU4B 50 | -40t0+150 | 1.6 | 3.0 10 500 l00Ta) 0.4 | 10/10| 0.18 | 1020 80| 1.2

0.2 | Axal(#.0/90.78) | RU1C 15| —40t0+150 | 3.0 | 0.25 10 250 | 100| 0.4 | 1010| 0.18 | 1020 15| 04

0.6 | Axial[#.0/90.78) | RH1C 35 | -40t0+150 | 1.3 | 06 5.0 70 [150(Ta)) 4.0 | 10/10| 1.3 | 10/20 15| 04

1000 0.8 | Axial[#.0/90.78) | RU2C 20 | -40t0+150 | 15| 1.0 10 300 flooTa) 0.4 | 10/10| 0.18 | 1020 15| 04
15| Axial(p4.0/40.98) | RU3C 20 | -40t0+150 | 25| 15 10 400 | 100| 0.4 | 1010] 0.18 | 1020 12] 06

15(2.5) | Axiall65/¢14) | RU4C 50 | -40t0+150 | 1.6 | 3.0 50 500 | 100| 0.4 |100/100| 0.18 | 100/200 80| 1.2

1300 15|  Axial(965/¢1.4) | RU4D 50 | -40t0+150 | 1.8 | 15 50 500 | 100| 0.4 |500/500| 0.18 [500/1000 80| 12
15(2.5) | Axiall65/g1.4) | RU4DS 50 | -40t0+150 | 1.6 | 3.0 10 500 | 100| 0.4 |500/500| 0.18 [500/1000 80| 12

05| Axal(j2.7/40.6) | ESOTF 15| —40t0+150 | 20| 05 10 200 flooTa) 1.5 | 1070/ 0.6 | 1020 20| 0.2

1500 05| Axal§27/¢0.78) | ES1F 20 | -40t0+150 | 2.0 | 05 10 200 flo0Ta) 1.5 | 1070/ 0.6 | 1020 17| 03
15(2.5) | Axial(65/g1.4) | RS4FS 50 | -40t0+150 | 15| 3.0 50 500 | 100| 1.0 [100/100| 0.4 | 100/200 80| 12

2000 0.2 | Axial(#40/¢0.78) | RC2 20 | -40t0+150 | 2.0 | 0.2 10 300 | 100| 4.0 | 1010/ 13| 1020 15| 04
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|4-3 Ultrafast Recovery Diodes

@®Surface-Mount

IF (AV) IFsm IR IR(H) trr(D trr2)
VRM (A) Part (A) T Tstg Vr IF (uA) (mA) T | (ns) | IF/lrp | (ns) | IF/lrp | Rth(j-) | Mass
0 e Package Number | soHz | (C) | (©) | (V) | (A) [Va=Vau | Va=Vam | (C) (mA) mA) | ccw) | (g
with heatsinks Single HaftSine Wave max max max
1.0 | Surface-Mount (SUP) | SJPL-D2 25 | -4010+150 | 0.98 | 1.0 25 0.1] 150 50 [100/100| 35 |100/200 20 | 0.072
1.5 | Surface-Mount (SJP) | SJPX-F2 30 | —40t0+150 | 0.98 | 1.5 10 20| 150 30 |[100/100| 25 |100/200 20 | 0.072
200 2.0 | Surface-Mount (SJP) | SJPL-H2 25 | _40t0+150 | 0.98 | 2.0 50 0.2| 150| 50 [100/100] 35 [100/200 20 | 0.072
3.0 | Surface-Mount (SJP) | SJPL-L2 60 | —40t0+150 | 0.98 | 3.0 50 0.3 150 50 |100/100| 35 |100/200 20 | 0.072
10 | Surface-Mount (T02208) | MPL-102S 65 | —40t0+150 | 0.98 | 5.0 100 0.2 [150(T] 40 [100/100] 30 |100/200 25| 14
300 2.0 | Surface-Mount (SJP) | SJPX-H3 20 | —40t0+150 | 1.3 | 2.0 50 3.0 | 150 30 |100/100| 25 |100/200 20 | 0.072
400 1.5 | Surface-Mount(SJP) | SUPL-F4 25 | _40t04150 | 1.3 | 15 10| 0.05 | 150(T] 50 [100/100] 35 |100/200 20 | 0.072
3.0 | Surface-Mount(SJP) | SJPL-L4 30 | —40t0+150 | 1.3 | 3.0 50 0.1 | 150 50 |100/100| 35 |100/200 20 | 0.072
500 1.0 | Surface-Mount(SJP) | SJPD-D5* 20 | —40t0+150 | 1.4 | 1.0 10 0.1 | 150 40 [100/100| 30 |100/200 20 | 0.072
3.0 | Surface-Mount(SJP) | SJPD-L5 50 | -4010+150 | 1.4 | 3.0 15| 0.5 | 150 50 |100/100] 35 |100/200 20 | 0.072
2.0 | Surface-Mount (SJP) | SJPL-HB 30 | -40t0+150 | 1.5 | 2.0 50 0.1 | 150] 50 [100100] 35 |100/200 20 | 0.072
600 2.0 | Surface-Mount (SJP) | SJPX-H6 20 | -40t0+150 | 1.5 | 2.0 10 3.0 | 150 30 [100100| 20 |100/200 20 | 0.072
3.0 | Surface-Mount (T02208)| MPL-1036S 50 | -40to+150 | 1.75 | 3.0 50 0.1] 150] s0 [t00/100] -| - 25| 14
*Under development
@®Thru-Hole
IF (AV) IFsm IR IR(H) trr(1) trr2)
VAM (A) Package Part (A T | T | YF [ 0F | @A) | (mA) [T | (ns) [ IFlre | (ns) [ IFire | Rth(i-l) | Mass
(V) |Veesinarertees (BodyDiam:e)r(/IL:aldDiameter) Number [ s0Hz | (C) | (€) | V) | (A) [Va=Vau | Va=Vam| (C) (mA) mA) | (ccw) | (g)
it heatsinks Single Halt Sne Wave R max max
1.0 | Axial(924/906) | ALOIZ 25 | —40t0+150 | 0.98 | 1.0 50 0.1 | 100 50 |100/100| 35 |100/200 22 | 0.13
15 | Axial(92.7/906) | ENO1Z 50 | —40t0+150 | 0.92 | 15 10 2.0 | 150 100 [100/100| 50 |100/200 20| 02
1.5 | Axial($2.7/90.78) | EL1Z 25 | —40t0+150 | 0.98 | 1.5 50 0.1 | 100 50 [100/100] 35 |100/200 17| 03
15| Axal(¢27/¢06) | EL02Z 25 | —40t0+150 | 0.98 | 1.5 50 0.1 | 100 40 [100/100] 30 |100/200 20| 02
1.5 | Axial($4.0/60.78) | RN 1Z 60 | —40t0+150 | 0.92 | 1.5 20 3.0 | 150] 100 [100/100| 50 |100/200 15| 04
2.0 | Axial(94.0/$0.78) | RX10Z 30 | —40t0+150 | 0.98 | 2.0 50 3.0 | 150/ 30 [100/100 25 |100/200 15| 04
2.0 | Axial(¢4.0/¢078) | RL10Z 30 | -40t0+150 | 0.98 | 2.0 50 0.1 [100(7)| 50 [100/100| 35 |100/200 15| 04
2.0 | Axial(04.0/90.98) | RL2Z 30 | —40t0+150 | 0.98 | 2.0 50 0.1 | 150 50 [100/100| 35 |100/200 12| 06
2.0 | Axial(94.0/6098) | RN2Z 70 | —40t0+150 | 0.92 | 2.0 50 4.0 | 150 100 [100/100| 50 |100/200 12| 06
3.5 | Axial($65/¢1.4) | RL4Z 80 | —40to+150 | 0.95 | 3.5 150 05| 150] 50 [100/100] 35 [100/200 80| 12
3.5 | Axial(965/61.4) | RN4Z 120 | —40to+150 | 0.92 | 35 50 6.0| 150/ 100 [100/100] 50 |100/200 80| 12
5.0 | TO-220F (Center-tap) | FML-12S 35 | —40t0+150 | 0.98 | 25 50 0.1| 150| 40 |100/100] 30 |100/200 40| 21
5.0 | TO-220F (Center-tap) | FMX-12S 35 | —40t0+150 | 0.98 | 2.5 50 10| 150 30 [100/100] 25 |100/200 40| 21
200 5.0 | TO-220F2Pin | FML-G12S 65 | —40to+150 | 0.98 | 50| 100 02| 150| 40 |100/100] 30 [100/200 40| 21
50 | TO-220F2Pin | FMX-G12S 65 | —40t0o+150 | 0.98 | 5.0 100 20| 150| 30 [100/100] 25 [100/200 40| 21
50 | TO-220F2Pin | FMN-G12S 100 | —40to+150 | 0.92 | 5.0 100 10 |150(f2)| 100 |100/100| 50 |100/200 40| 21
10 | TO-220F (Center-tap) | FMXA-21028T 100 | —40to+150 | 12| 50| 100 20| 150/ 25 |s00/500] - | - 40| 21
10 | TO-220F (Center-tap) | FML-22S 65 | —40t0+150 | 0.98 | 50| 100 02| 150| 40 [100/100] 30 |100/200 40| 21
10 | TO-220F (Center-tap) | FMX-228 65 | —40t0+150 | 0.98 | 50| 100 20 [100T)| 30 [100/100] 25 |100/200 40| 21
10| TO-220F2Pin | FML-G22S 150 | —40to+150 | 0.98 | 10| 200 04| 150| 40 |500/500] 30 |500/1000 40| 21
10 |  TO-220F2Pin | FMX-G22S 150 | —40to+150 | 0.98 | 10| 200 50 [100(Ta)| 30 [500/500 25 |500/1000 40| 21
15 | TO-220F (Center-tap) | FMX-22SL 100 | —40to+150 | 0.98 | 7.5 150 30| 150| 30 [500/500 25 |500/1000 40| 21
20 | TO-220F (Center-tap) | FM2-2202 110 | —40to+150 | 0.98 | 10| 200 04| 150] 50 [100100] 35 |100/200 40| 21
20 | TO-220F (Center-tap) | FMXA-22028 100 | —40to+150 | 12| 10| 100 30| 150| 25 [s00/500] - | - 40| 21
20 | TO-3PF (Centertap) | FML-4202S 150 | —40to+150 | 0.98 | 10 10 04| 150/ 40 [500/500] 30 |500/1000 20| 65
20 | TO-3PF (Centertap) | FMX-42028 150 | —40to+150 | 0.98 | 10| 200 50| 150/ 30 |500/500| 25 |500/1000 20| 65
20 | TO-3PF (Center-tap) | FMXA-42025* 100 | —40to+150 | 12| 10 100 30| 150/ 25 [500/500] - | - 20| 65
20 | TO-3PF (Centertap) | FMXS-42025 150 | -40t0+150 | 1.05| 10 50 30| 150/ 30 [500/500| 25 |500/1000 20| 65
5.0 | TO-220F (Center-tap) | FML-138 40 | -40t0+150 | 13| 25 50 | 0.25|100(T))| 50 |100/100| 35 |100/200 40| 21
50| TO220F2Pin | FML-G13S 70 | -40t0+150 | 1.3 | 50| 100 0.2 [100(Ta)| 50 [100/100] 35 |100/200 40| 21
10 | TO-220F (Center-tap) | FML-23S 75| —40t0+150 | 1.3 | 50| 100 02| 150| 50 [100/100] 30 |100/200 40| 21
10 | TO-220F (Center-tap) | FMX-238 65 | —40t0+150 | 1.3 | 5.0 50 15| 150 30 [100/100| 25 |100/200 40| 21
300 15 | TO-220F (Center-tap) | FMXA-21538 75 | —40t0+150 | 1.3 | 75 75 23| 150| 25 [500/500] - | - 40| 21
20 | TO-220F (Center-tap) | FMX-2203 100 | -40to+150 | 1.3 | 10| 100 30 |150(Ta)| 30 [500/500] 25 |500/1000 40| 21
20 | TO-3PF (Center-tap) | FMX-42038 100 | -40to+150 | 1.3 | 10| 100 30| 150| 30 |500/500] 25 |500/1000 20| 65
20 | TO-220F (Center-tap) | FMXA-22038 100 | —40to+150 | 1.3 | 10| 100 30| 150| 25 [s00/500] - | - 40| 21
20 | TO-3PF (Center-tap) | FMXA-4203S 100 | —40to+150 | 1.3 | 10| 100 30| 150| 25 [s00/500] - | - 20| 65
*Under development
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4-3 Ultrafast Recovery Diodes

IF (AV) IFsm Ir Ir(H) trr(D) trr2)
VA (A Package Part (A T | Tsa | VF T 0F | @A) | (mA) [T | (ns) [ IFlRe | (ns) | IFire | Rth(i-l) | Mass
V) N oy vt | U [ 02 | €O | (C) | O ) () [ VeV | VeV | (C) (mA) mA) | ccw) | @
it hoatsinks y Diameter/Lead Diameter) Singe Hal Sine W max max max
0.7 | Axial(92.4/f06) | AGOT 15 | 40to+150 | 1.8 | 07| 100 0.5 |100T8)| 100 |100/100| 50 |100/200 22| 0.13
0.7 | Axial(927/f06) | EGOT 15 | —40to+150 | 2.0 | 0.7 50 0.3 | 100 100 |[100/100| 50 [100/200 20| 02
0.8 | Axial( $2.7/f0.78) | EG1 15 | —40to+150 | 1.8 0.8 50 0.3 | 100| 100 [100/100] 50 |100/200 17| 03
1.0 | Axial(¢24/706) | ALOT 20 | —40to+150 | 14| 1.0 10| 0.05| 150| 50 |100/100| 35 |100/200 22| 0.13
1.2 | Axial( 94.0/70.78) | RG 10 50 | —40to+150 | 1.8 | 15| 500 25| 150 100 [100/100| 50 |100/200 15| 04
1.2 | Axial( 04.0/70.98) | RG2 50 | —40t0+150 | 1.8 | 15| 500 25| 150 100 [100/100| 50 |100/200 12] 06
1.5 | Axial( 92.7/10.78) | EL1 40 | —40to+150 | 13| 15 10| 0.05| 150| 50 |100/100| 35 |100/200 17| 03
2.0 | Axial( 04.0/f098) | RL2 40 | -40t0+150 | 1.3 | 20 10 0.1 | 150| 50 [100/100] 35 |100/200 12| 06
50 | TO-220F2Pin | FMXA-1054S 50 | 40104150 | 1.5 | 5.0 50 15 | 150 20 |5005500| - | - 40| 21
5.0 |TO-220F (Center-ap) | FMG-14S, R 35 | _a0to+150 | 20| 25| 500 1.5 | 100| 100 [100/100| 50 |100/200 40| 21
400 5.0 |TO-220F (Centertap) | FML-14S 40 | _40t0+150 | 13| 25 50 0.1 [100)| 50 [100/100] 35 [100/200 40| 21
50 | TO-220F2Pin | FMX-G14S 70 | 40104150 | 13 | 5.0 50 15 | 150| 30 |[100/100| 25 |100/200 40| 21
50 | TO-220F2Pin | FML-G14S 70 | _40t0+150 | 13| 50| 100 0.2 | 150| 50 [100/100| 35 [100/200 40| 21
50 | TO-220F2Pin | FMN-G14S 70 | _40t0+150 | 10| 5.0 50 10 | 150| 100 |100/100| 50 |100/200 40| 21
8.0 |TO-220F (Centertap) | FMG-24S, R 65 | 40104150 | 20 | 50| 500 25 | 150| 100 [100/100] 50 [100/200 40| 21
10 | TO-220F (Center-tap) | FML-24S 70 | 40104150 | 13| 50| 100 0.2 [100)| 50 [100/100] 35 [100/200 40| 21
10 | TO220F2Pin | FMXA-11045 100 | _40104150 | 16| 10| 100 30 | 150| 25 [soo/500] - | - 40| 21
20 | TO-3PF (Center-tap) | FML-4204S 100 | —40t0+150 | 1.3 | 10 50 0.4 | 150 50 |500/500| 35 |500/1000 20| 65
20 | TO-3PF (Center-tap) | FMXA-4204S* 100 | —40to+150 | 15| 10| 100 30 | 150| 25 |s005500| - | - 20| 65
20 | TO-3PF (Center-tap) | FMD-42043 100 | —40to+150 | 1.4 | 10 20 0.2 | 150| 50 |500/500| 30 |500/1000 20| 65
0.5 | Axial( 92.7/00.6) | EGO1A 10 | ~40t0+150 | 2.0 | 05| 100 05 | 100| 100 [100/100] 50 |100/200 20| 02
0.5 | Axial(92.4/906) | AGOIA 15 | -40t0+150 | 1.8 | 05| 100 0.5 [100(Ta)| 100 [100/100| 50 |100/200 22 | 0.13
0.6 | Axial( 62.7/90.78) | EG 1A 10 | ~40to+150 | 2.0 | 0.6| 100 0.5 | 100| 100 [100/100| 50 |100/200 17| 03
1.0 | Axial( 94.0/ 60.78) | RG 10A 50 | -40t0+150 | 2.0 | 1.0| 500 1.0 | 150| 100 |100/100| 50 |100/200 15| 04
1.0 | Axial( 64.0/ 60.98) | RG 2A 50 | —40t0+150 | 2.0 | 1.0| 500 1.0 | 150| 100 [100/100| 50 |100/200 12| 06
1.2 | Axial( 64.0/ 60.98) | RD2A 30 | -40to+150 | 1.55 | 1.2 50 0.1 | 150 50 [100/100| 35 |100/200 12| 06
3.0 | TO-220F (Two elements) | FMC-26U 50 | -40t0+150 | 20| 30| 500 30 | 150 70 |500/500| 35 |500/1000 40| 24
3.0 | Axial($65/01.4) | RL4A 80 | —40t0+150 | 15| 8.0 50 0.1 | 150| 50 |500/500| 35 |500/1000 80| 1.2
3.0 | Axial(96.5/01.4) | RN4A 50 | —40to+150 | 1.3 | 3.0 50 5.0 | 150| 100 [100/100| 50 |100/200 80| 12
40 | TO-220F2Pin | FMG-G26S 50 | _40to+150 | 2.5 | 40| 500 3.0 [100()| 100 [100/100| 50 [100/200 40| 21
50 | TO-220F2Pin | FMX-G16S 50 | —40to+150 | 1.5 | 5.0 50 15 | 150| 30 |[100/100| 25 |100/200 40| 24
50 | TO-220F2Pin | FML-G16S 50 | 40104150 | 15| 50| 100 05| 150 50 |500/500 35 |500/1000 40| 2.1
50 | TO-220F2Pin | FMN-10565 60 | 40104150 | 1.3 | 5.0 50 50| 150| 100 [100/100| 50 |100/200 40| 2.1
50 | TO-220F2Pin | FMD-10565" 90 | —40to+150 | 1.7 | 5.0 10 0.1| 150| 50 |500/500| 35 |500/1000 40| 24
6.0 | TO-220F (Center-tap) | FMG-268, R 50 | —40t0+150 | 22| 30| 500 3.0 | 150| 100 [100/100| 50 |100/200 40| 2.1
8.0 | TO-220F2Pin | FMXK-1086S 100 | —40t0+150 | 1.75 | 8.0 30 6.0 | 150 27 |s005500] - | - 40| 2.1
600 10 | TO-220F2Pin | FMX-1106S 50 | -40t0+150 | 1.5 | 5.0 50 15 | 150 30 |100/100| 25 |100/200 40 | 241
10 |  TO-220F2Pin | FMX-G26S 100 | —40to+150 | 15| 10| 100 20 [150(Ta)| 30 [100/100| 25 |100/200 40| 21
10 | TO-220F2Pin | FMD-G26S 100 | —40t04150 | 17| 10| 100 0.3 [100(fa)| 50 |500/500| 30 | 50011000 40| 241
10 | TO-220F2Pin | FMXA-1106S 100 | —40to+150 | 1.98 | 10| 100 30 | 150| 28 |500/500] - | - 40| 21
10 | TO-220F2Pin | FMNS-1106S 100 | _40to4150 | 1.3 | 10| 100 10 | 150| 100 |100/100| 50 |100/200 40| 21
10 |  TO-220F2Pin | FMN-11065 150 | _40t04150 | 1.3 | 10| 100 10 | 150| 100 |100/100| 50 |100/200 40| 241
10 |  TO-220F2Pin | FMD-11065" 180 | _40to+150 | 1.7 | 10 20 0.2 | 150| 50 |500/500| 35 |50011000 40| 21
10 |  TO-220F2Pin | FMXK-1106S 100 | _40to+150 | 1.75| 10| 100 10 | 150 27 |soo/500| - | - 40| 21
20 | TO-220F2Pin | FMN-12068 150 | _40to+150 | 1.3 | 20| 200 20 | 150| 150 |500/500| 100 |500/1000 40| 21
20 | TO-220F (Center-tap) | FMN-22065 150 | _40t04150 | 1.3 | 10| 100 10 | 150| 100 [100/100| 50 |100/200 40| 241
20 | TO-220F (Center-tap) | FMXK-22065 100 | _40t04150 | 1.75| 10| 100 10 | 150 27 |soo/500| - | - 40| 2.1
20 | TO-220F (Center-tap) | FMXS-22065 100 | —40to4150 | 1.6 10 50 15| 150 30 [500/500| 25 |500/1000 40| 21
20 | TO-3PF(Center-tap) | FMD-42065 100 | —40to+150 | 1.7 | 10| 100 0.3 | 150| 50 |500/500| 30 |50011000 20| 65
20 | TO-3PF (Center-tap) | FMX-42065" 100 | —40to+150 | 15| 10| 100 20 | 150 30 |s00/500| - | - 20| 65
20 | TO-3PF (Center-tap) | FMXA-42065" 100 | —40t0+150 | 1.98 | 10| 100 30 | 150 28 |soos00| - | - 20| 65
30 | TO-3PF2Pin FMN-33065 150 | —40t0+150 | 1.3 | 30| 200 20 | 150| 150 |500/500| 100 |500/1000 20| 65
30 | TO-3PF(Center-tap) | FMN-43065 150 | -40to+150 | 15| 15| 100 10 | 150| 100 |100/100| 50 |100/200 20| 65

*Under development
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4-3 Ultrafast Recovery Diodes

IF (AV) IFsm Ir Ir(H) trr(D trr2)
Vam | (A) Package Part ) T | Tae | YF T IF | @A) | mA) [ T | (ns) [ IFlre | (ns) [ IF/lRe | Rth(-l) | Mass
(V) |dsnpuetess  AXRL L Number | SoHz | (€) | (€) | M) | (&) [VR=Vaw | Va=Vew | (C) (mA) mA) | ccw) | @
it heatsinks | (B0dy DiameterlLead Diameter) Singe Half Sine Wave max max max
0.5 | Axial($24/$06) | ABO1B 10 | —40to+150 | 2.0 | 05 10 0.2 | 150| 200 |[100/100| 80 |100/200 22| 013
800 3.0 | TO-220F (Two elements) | FMC-28U 50 | —40to+150 | 3.0 | 3.0/ 100 05 | 150 70 |500/500| 35 |500/1000 40| 2.1
3.0 | TO220F2Pin | FMC-G28S 50 | -40t0+150 | 3.0 | 3.0 100 1.0 | 150 70 |500/500| 35 |500/1000 40| 2.1
50 | TO-220F2Pin | FMC-G28SL 60 | -40t0+150 | 3.0 | 50| 200 2.0 | 150| 70 |500/500| 35 |500/1000 40| 2.1
0.2 | Axal(§24/$06) | APOIC 50 | 40104150 | 40| 02| 100 0.5 | 100| 200 [100/100| 80 [100/200 22 | 0.13
0.2 | Axal($27/$06) | EPOIC 50 | -40t0+150 | 4.0 | 02 50 | 0.05 [100(7a)| 200 [100/100| 80 |100/200 20 | 0.2
0.4 | Axial( 640/ 60.78) | RU1P 10 | ~40to+150 | 4.0 | 0.4 50 05 | 150| 100 [100/100| 50 |100/200 15| 04
1000 05 | Axal($27/606) | EGOIC 10 | —40to+150 | 3.3 | 05 50 0.5 [100(Ta)| 100 |[100/100| 50 |100/200 20 | 02
0.7 | Axial( 640/ 60.78) | RG1C 10 | 40t0+150 | 8.3 | 0.7 20| 025 | 150| 100 |100/100| 50 |100/200 15| 04
2.0 | Axal(965/914) | RG4C 60 | —40to+150 | 3.0 | 20| 500 2.5 | 100| 100 |500/500| 50 |500/1000 80| 12
30 | TO-220F2Pin | FMG-G2CS 30 | -40t0+150 | 4.0 | 3.0 50 0.3 | 100| 100 |500/500| 50 |500/1000 40| 2.1
1200 3.0 |T0-220F2Pi (Two elements) | FMC-26UA 50 | —40to+150 | 4.0 | 3.0| 500 3.0 | 150| 70 |500/500| 35 |500/1000 40| 21
1600 3.0 |T0-220F2Pi (Two elements) | FMC-28UA 50 | -40to+150 | 6.0 | 30| 100 0.5 | 150| 70 |500/500| 35 |500/1000 40| 21
2000 0.1 | Axial( 04.0/ 0.78) | RP1H 5.0 | —40to+150 | 7.0 | 0.1 20| 001 ] 100 100 | 10/20] 50 | 10/20 15| 04
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|4-4 Schottky Barrier Diodes

Standard
@®Surface-Mount
IFsm IR IrR(H)
VRm | IF (AV) (A) T Tetg Ve IF (mA) mA) [T | BthGD | pass
v) (A) LT Part Number g, ©) | (o) V) | (A) [Va=Vam | Va=Vam | (C) | Rth(-0) | (g
Single Halt Sne Wave (R max max (cw)
1.0 | Surface-Mount (SJP) | SJPB-D4 30 -40 to +150 055 | 1.0 0.1 35 | 150 20 | 0.072
2.0 | Surface-Mount (SJP) | SJPB-H4 50 -40 to +150 055 | 2.0 0.2 70 | 150 20 | o.072
40 3.0 | Surface-Mount (SJP) | SJPB-L4 60 -40 to +150 0.55 | 3.0 0.3 100 | 150 20 | 0.072
5.0 | Surface-Mount (SJP) | SIPW-T4 80 -40 to +150 055 | 50 05 150 | 150 20 | o.072
1.0 | Surface-Mount (SJP) | SJPB-D6 20 -40 to +150 0.68 | 1.0 0.1 30 | 150 20 | 0.072
1.5 | Surface-Mount (SJP) | SJIPW-F6 25 -40 to +150 070 | 15 1.0 70 | 150 20 | o.072
60 2.0 | Surface-Mount (SJP) | SJPB-H6 40 -40 to +150 0.69 | 2.0 0.2 55 | 150 20 | 0.072
3.0 | Surface-Mount (SJP) | SJPB-L6 50 -40 to +150 0.70 | 3.0 0.3 70 | 150 20 | 0.072
o0 1.0 | Surface-Mount (SJP) | SJPB-D9 20 -40 to +150 085 1.0 0.1 30 | 150 20 | o.072
2.0 | Surface-Mount (SJP) | SJPB-H9 40 -40 to +150 085 | 2.0 0.2 55 | 150 20 | 0.072
100 20 [Surface-Mount (T02208)Centertap| MPE-220A 120 -40 to +150 085 | 10 1.0 100 | 150 25| 1.04
@®Thru-Hole
IFsm IR IR(H)
Vam | IF(AV) Package (A) T T VF IF (mA) mA) [T | RGD | vass
) A) . Axial . Part Number 50Hz (C) ¢C) V) (A) | VR=VAM | VR=VRm | (C) Rﬂth(j—c) @
(Body Diameter/Lead Diameter) Single Hlf Sine Wave max max max (‘C/w)

1.0 Axial(p2.4/p0.6) | AK 04 25 -40 to +150 055 | 1.0 5.0 35 | 150 22 [ 013
10|  Axial(p2.7/p0.6) | EK 04 40 -40 to +150 055 | 1.0 5.0 35 | 150 20 0.3
15| Axial($p2.7/p0.78) | EK 14 40 -40 to +150 055 | 15 5.0 50 | 150 17 0.3
17 |  Axial(¢p4.0/60.78) | RK 14 60 -40 to +150 055 | 2.0 5.0 70 | 150 15| 045
25 | Axial(p4.0/00.98) | RK 34 50 -40 to +150 055 | 25 5.0 100 | 150 12 0.6

3.0 TO-220F2Pin FMB-G14 60 -40 to +150 060 | 3.0 2.0 70 | 150 4.0 2.1
30 | Axial(965/01.4) | RK44 80 -40 to +150 055 | 3.0 5.0 100 | 150 8.0 12

4.0 | TO-220F(Center-tap) | FMB-24 50 -40 to +150 055 | 2.0 5.0 250 | 150 4.0 2.1
50 | Axial(6.5/¢1.4) | RW54 120 -40 to +150 055 | 50 1.0 150 | 150 8.0 12

5.0 TO-220F2Pin FMB-G14L 60 -40 to +150 055 | 5.0 5.0 175 | 150 4.0 2.1

40 6.0 | TO-220F(Center-tap) | FMB-24M 60 -40 to +150 055 | 3.0 5.0 100 | 150 40 2.1
10 | TO-220F(Center-tap) | FMB-24L 60 -40 to +150 055 | 50 5.0 175 | 150 4.0 2.1

10 | TO-220F(Center-tap) | FMW-24L 100 -40 to +150 055 | 5.0 0.5 175 | 150 4.0 2.1

10 TO-220F2Pin FMB-G24H 150 -40 to +150 055 | 10 10 350 | 150 4.0 2.1

15 | TO-220F(Center-tap) | FMB-24H 100 -40 to +150 055 | 75 75 250 | 150 4.0 2.1

15 | TO-220F(Center-tap) | FMW-24H 120 -40 to +150 055 | 75 7.5 250 | 150 4.0 2.1

20 | TO-220F(Center-tap) | FMB-2204 150 -40 to +150 055 | 10 10 350 | 150 4.0 2.1

20 | TO-220F(Center-tap) | FMW-2204 120 -40 to +150 055 | 10 1.0 350 | 150 40 2.1

30 | TO-220F(Center-tap) | FMB-2304 150 -40 to +150 055 | 15 15 500 | 150 4.0 2.1
30 | TO-3PF(Center-tap) | FMW-4304 150 -40 to +150 055 | 15 15 500 | 150 2.0 6.5
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4-4 Schottky Barrier Diodes

IFsm IR IR(H)
Vam | IF (AV) Pa:‘ﬁa?e bart Number (A) T Tag (‘\’/F) IF (mA) mA) [T ;‘t‘:((,i_'l)) Mass
V) ® (Body Diamele)r(/:.zad Diameter) Single?-lgl)!|5-i|n§Wave (C) 0 max ® V’::;/: " VF:;/: u | 0 (°C/{N) @
0.7 Axial(¢2.4/90.6) AK 06 10 -40 to +150 0.62 0.7 1.0 30 | 150 22 0.13
0.7 Axial(¢2.7/¢0.6) EK 06 10 -40 to +150 0.62 0.7 1.0 30 | 150 20 0.3
1.5 | Axial(92.7/ $0.78) EK 16 25 -40 to +150 0.62 1.5 1.0 55 | 150 17 0.3
1.5 | Axial(@4.0/ $0.78) RK 16 25 -40 to +150 0.62 1.5 1.0 55 | 150 15 0.45
2.0 | Axial(@4.0/ $0.98) RK 36 40 -40 to +150 0.62 2.0 2.0 70 | 150 12 0.6
3.5 Axial( 6.5/ ¢1.4) RK 46 70 -40 to +150 0.62 3.5 3.0 125 | 150 8.0 1.2
60 4.0 | TO-220F(Center-tap) | FMB-26 40 -40 to +150 0.62 2.0 2.0 70 | 150 4.0 2.1
6.0 TO-220F2Pin FMB-G16L 50 -40 to +150 0.72 6.0 5.0 200 | 150 4.0 2.1
10 | TO-220F(Center-tap) | FMW-2106 100 -40 to +150 0.70 5.0 3.0 125 | 150 4.0 2.1
15 | TO-220F(Center-tap) | FMW-2156 100 -40 to +150 0.70 7.5 5.0 175 | 150 4.0 2.1
20 | TO-220F(Center-tap) | FMW-2206 120 -40 to +150 0.70 10 1.0 250 | 150 4.0 2.1
30 | TO-220F(Center-tap) | FMB-2306 150 -40 to +150 0.70 15 8.0 400 | 150 4.0 2.1
30 | TO-3PF(Center-tap) | FMW-4306 150 -40 to +150 0.70 15 3.0 350 | 150 2.0 6.5
0.7 Axial(¢2.4/ $0.6) AK 09 10 -40 to +150 0.81 0.7 1.0 30 | 150 22 0.13
0.7 Axial(®2.7/90.6) EK 09 10 -40 to +150 0.81 0.7 1.0 30| 150 20 0.3
1.5 | Axial(®2.7/90.78) EK 19 40 -40 to +150 0.81 15 2.0 55| 150 17 0.3
1.5 | Axial(¢p4.0/¢0.78) RK 19 40 -40 to +150 0.81 1.5 2.0 55| 150 15 0.45
90 2.0 | Axial(¢4.0/¢90.98) RK 39 50 -40 to +150 0.81 2.0 3.0 70 | 150 12 0.6
3.5 Axial(¢6.5/ ¢1.4) RK 49 60 -40 to +150 0.81 3.5 5.0 125 150 8.0 1.2
4.0 | TO-220F(Center-tap) | FMB-29 50 -40 to +150 0.81 2.0 3.0 55| 150 4.0 2.1
4.0 TO-220F2Pin FMB-G19L 60 -40 to +150 0.81 4.0 5.0 125 150 4.0 21
8.0 | TO-220F(Center-tap) | FMB-29L 60 -40 to +150 0.81 4.0 5.0 125 150 4.0 2.1
Low VF “A Series”
@®Surface-Mount
IFsm IR IR(H)
Vam | IF (AV) (A) T Tetig Ve IF (mA) mA) [T | B | pMass
V) (A) Package Part Number 50Hz ¢C) (¢C) V) (A) | VR=VAm | VR=VRw | (:C) Rﬂth(j-c) ©
Singl Helf Sing Wave EDe max max (c/w)
1.0 | Surface-Mount (SJP) | SJPA-D3 30 -40 to +125 0.36 1.0 1.5 70 | 100 20 0.072
30 2.0 | Surface-Mount (SJP) | SJPA-H3* 40 -40to +125 0.36 2.0 3.0 140 | 100 20 0.072
3.0 | Surface-Mount (SJP) | SJPA-L3 70 -40 to +125 0.36 3.0 4.5 210 | 100 20 0.072
*Under development
@®Thru-Hole
IFsm IR IR(H)
Vau | IF (AV) Package (A) Tj Teig Vr IF (mA) ma) [ T | RhGED | pMass
V) (A) . Axial . Part Number 50HzZ (C) ¢C) (V) (A) [ VR=Vem | VR=Vam | (C) ROthG-c) @)
(Body Diameter/Lead Diameter) Singe Haf Sne Wve max e max (‘c/w)
30 2.0 | Axial(¢4.0/¢0.78) | RA 13 50 -40 t0 +125 0.36 | 2.0 3.0 140 | 100 15 0.45
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4-4 Schottky Barrier Diodes

Low IR “E Series”
@®Surface-Mount
IFsm IR IR(H) .
Vem | I (AV) Package (A) T Teie Vr IF (mA) (mA) T | BthGD | pass
V) (A) . Part Number ™5, ) | (o) V)| (@A) [Va=Vem | Va=Vam | (C) | RthG-0) | ()
(Body Diameter/Lead Diameter) Single HaltSne Wate max max max (‘c/w)
30 2.0 | Surface-Mount (SJP) | SJPE-H3* 40 -40 to +150 055 | 2.0 0.2 70 | 150 20 | 0.072
40 2.0 | Surface-Mount (SJP) | SIPE-H4 40 -40 to +150 06| 2.0 0.05 20 | 150 20 | 0.072
*Under development
@®Thru-Hole
IFsm IR IrR(H) )
Veu | IF (AV) (A) T Tetg Ve IF (mA) (mA) T | BthGD | Mass
) (A) Package Part Number 50Hz (C) (C) (V) (A) [ VR=VAm | VR=Vam | (C) Roth(J—c) )
Singl Half Si Wave ItED max max (CW)
% 20 | TO-220F(Center-tap) | FMEN-2208 120 -40 to +150 076 | 10 0.2 100 | 150 4.0 2.1
30 | TO-220F(Center-tap) | FMEN-2308 150 -40 to +150 0.765 | 15 0.3 150 | 150 4.0 2.1
10 | TO-220F(Center-tap) | FMEN-210A 100 -40 to +150 0.85 | 5.0 0.1 50 | 150 4.0 2.1
15 | TO-220F(Center-tap) | FMEN-215A* 100 -40 to +150 085 | 7.5 0.15 75 | 150 4.0 2.1
20 | TO-220F(Center-tap) | FMEN-220A 120 -40 to +150 0.85| 10 0.2 100 | 150 4.0 2.1
100 20 | TO-3PF(Center-tap) | FMEN-420A* 120 -40 to +150 0.85| 10 0.2 100 | 150 2.0 6.5
30 | TO-220F(Center-tap) | FMEN-230A 150 -40 to +150 085 | 15 03 150 | 150 4.0 2.1
30 TO-262 MPEN-230AF 150 -40 to +150 0.90 | 15 0.25 125 | 150 15| 155
30 | TO-3PF(Center-tap) | FMEN-430A 150 -40 to +150 085 | 15 0.3 150 | 150 2.0 6.5
10 | TO-220F(Center-tap) | FMEN-210B 100 -40 to +150 092 | 5.0 0.1 25 | 150 4.0 2.1
150 20 | TO-220F (Center-tap) | FMEN-220B 120 -40 to +150 092 | 10 0.2 50 | 150 4.0 2.1
20 | TO-3PF(Center-tap) | FMEN-420B* 120 -40 to +150 0.85| 10 0.2 100 | 150 2.0 6.5
30 | TO-220F(Center-tap) | FMEN-230B 150 -40 to +150 092 | 15 0.3 75 | 150 4.0 2.1
*Under development
Low VF/Low IR Balance *“J Series”
@®Surface-Mount
IFsm IR IR(H) )
Vem | I (AV) (A) T Teie Vr IF (mA) (mA) T | BthGD | pass
) (A) Package Part Number 50Hz (C) C) (V) (A) | VR=VAm | Va=Vam | (C) Rath(J-c) @
Singl Half Sie Wave mex max max (cw)
1.0 | Surface-Mount (SJP) | SJPJ-D3 30 -40 to +150 045 | 1.0 0.1 35| 150 20 | 0.072
30 2.0 | Surface-Mount (SJP) | SJPJ-H3* 50 -40 to +150 045 | 2.0 0.2 70 | 150 20 | 0.072
3.0 | Surface-Mount (SJP) | SJPJ-L3 60 -40 to +150 0.45 | 3.0 0.3 150 | 150 20 | 0.072
*Under development
@®Thru-Hole
IFsm IR IR(H) .
Ven | IF (AV) Package (A) T Tetg Ve IF (mA) (mA) T | BthGD | Mass
v) (A)  Adal PartNumber | ~“gonz | (C) | (C) V)| (A) | Va=Vaw | Va=Vau | (C) | RthG:0) | (q)
(Body Diameter/Lead Diameter) Single HalfSie Wave max max max (‘C/w)
3.0 | Axial(¢6.5/¢1.4) | RJ43 50 -40 to +150 0.45 | 3.0 3.0 100 | 150 8.0 1.2
30 10 | TO-220F(Center-tap) | FMJ-23L 100 -40 to +150 0.45 | 5.0 5.0 175 | 150 4.0 2.1
30 | TO-220F (Center-tap) | FMJ-2303 150 -40 to +150 048 | 15 15 500 | 150 4.0 2.1
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I 4-5 Power Zener Diodes

(VF:,) 1\r/nZA (I;\I;{) Package Part Number \/(3;) I(zf\;ﬂ " n (og)stg (;IEA) Mass(g)
V) Conditions max
1 28+3 50 (5ms) Surface-Mount(SJP) SJPZ-K28 20 2 5ms rectangular wave | -55 to +150 10 0.07
1 18.8t021.2 95 (500 ps) Surface-Mount(SJP) SJPZ-E20 15 - - -55 to +150 10 0.07
1 31.0t0 35.0 Surface-Mount(SJP) SJPZ-E33 25 - - -55 to +150 10 0.07
2 16.8t0 19.1 Surface-Mount(SJP) SJPZ-N18 13 - - -55 to +150 1 0.07
2 25.1t028.9 Surface-Mount(SJP) SJPZ-N27 20 - - -55 to +150 1 0.07
500 (500 us)
2 31.0t0 35.0 Surface-Mount(SJP) SJPZ-N33 25 - - -55 to +150 1 0.07
2 37.8t042.2 Surface-Mount(SJP) SJPZ-N40* 30 - - -55 to +150 1 0.07
5 24 to 30 - Surface-Mount(SZ-10) | SZ-10N27 22 70 Fig.1 -55t0 +175 10 2.55
5 36 to 44 - Surface-Mount(SZ-10) |  SZ-10N40* 22 40 Fig.1 -55to +175 10 2.55
6 24 to 30 - Surface-Mount(SZ-10) |  SZ-10NN27 22 90 Fig.1 -55to +175 10 2.55
6 36 to 44 - Surface-Mount(SZ-10) |  SZ-10NN40 22 55 Fig.1 -55to +175 10 255
*Under development
Figure1

Izsm Condition

lnsm |---

lrsm
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|4-6 Silicon Varistors

@Symmetrical
ITsm
VE IF IF VF (A) Tj Tstg Rth(-l) Mass
) (mA) Part Number (uA) ) 50Hz (C) (C) (CW) @ Package
max Single Half Sine Wave

1.5max 1000| VR-60SS 20 0.2 15 -40 to +100 20 0.3 Axial(¢2.7/¢0.6)
2.3+0.25 1
2.75+0.25 10| VR-61SS 7.5 -40 to +100 20 0.3 Axial(¢2.7/¢0.6)
3.1x0.25 70
2.0max 100 SV-3SS 50 0.6 -40 to +100 20 0.3 Axial(¢2.7/¢0.6)
1.8+0.2 1
2.15+0.2 10| SV-4SS 50 0.9 -40 to +100 20 0.3 Axial(¢2.7/¢0.6)
2.4+0.25 30

Part Number VR-60SS VR-61SS SV-3SS SV-4SS

Orange Orange White White
Display Color H ﬁ H H
Red

e

Internal Connection

o{  to

o e e tO

4 e 1o
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IPackage Type (Dimensions)
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= 7
6150002) | (a‘ey
0202
153+
1A:n71 ‘ ‘
=8 e
i |
Hlogeor
254TYP 254TYP

* No. 5 Surface-Mount (TO220S) Center-tap

203 4.44°02
102 = 1.3:02
} R
i
=] .[as
B Ar—
=] +0.2
B a® " @ AR
= = 2.59:02
12702 (1] O 0] =
w02 ' [
0.86-01 1| o0 0.401
10:02 39
: =
5
a: Part Number
2.54:05 25405 b Polarity
D @ @ c: Lot No.
® 2@ 0

* No. 8 Axial (¢2.7/¢0.6)

$0.6:0%5
Cathode band

-l

S| x|

p2.7%2

*No. 11 Axial (¢4.0/¢0.78)

$0.78:005

Cathode band

62.5:07
7.202
——

#4002

* No. 3 Surface-Mount (TO220S)
MPL-102S, MP2-202S, MPL-1036

(1.4)

{ T T
S b T
i 3
11
li 8
X H] <
e

* No. 6 Surface-Mount (SZ-10)

9,695

o5

5.003 o

3

" -
Sl ey

* No. 9 Axial (¢2.7/¢0.6)
Silicon Varistors (Symmetrical)

I, ¢06

62.3*10

* No. 12 Axial (¢4.0/¢0.98)

$0.98:0%5

Cathode band
o~
$4.002
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Package Type (Dimensions)

« No. 13 Axial (¢6.5/¢1.4)

50-01
8.0:02 ‘

* No. 16 TO-220F2Pin

Cathode band

* No. 14 TO-220F (Two Elements)

10_0:0.2

8.4:0.2
A

16.9:02
S
w
N

13.0min

2.54 2.54

4,202
5 3402°0.5

)t

2'4:02

S type R type

a: Part Number
b: Polarity
c: Lot No.

U type

* No. 17 TO-220F2Pin (Two Elements)

* No. 15 TO-220F (Center-tap)

.02 4,002
10.0 350005
S 5 M)
i1 [enolst -
<
K N .
& $3.2:02
© oY — |
b C—|&%
[ m— {=} .
B
£ kil
g 1.35:0-15
1) 1.35%01%
0.859%
- +0.2 0.2
254 254 0.45%55 2.4
S type R type

a: Part Number
b: Polarity
c: Lot No.

* No. 18 TO-3PF

4.2
100 $3.2:02 Ex] 100 $3.0:02 15.6°02
== i I 23
- one O‘ .
69@/3;@ $$/$;I¢ NI
© e g cn‘ $(
A “o $3.3202
2.2 - 2.2 © e Q EY — E—
o @ -
> o B
' 1) Dy & ' g ~ = 1.75%015
} MT_35 o ‘ ﬂ 1.35 © 2 2.15:015
| .ll.oss — | .lLos85 1.05:07
5.08 0.45 5.08 0.45 5.45° 54501 0.65%57| 33502
® @ © @ 15 44 15
o—4—o S a: Part Number
b: Lot No.
* No. 19 TO-3PF2Pin
.03 o 5.5:02
15.6 &1 ‘3:{‘5302
(=]
E 1o
o @ @\ijm
g o
6. +0.2
g |a—m N8 .
b O |eo ,
cC—1 ~—% —Y
o t
| 1.75:01 1.0.8
P
7l 1.05:92
54501 | |sasot 06583 |ag50e
a: Part Number
¢ b: Polarity
c: Lot No.
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5 DC/DC Power Modules

Ordering Information

All products listed must be ordered in standard packing increments.

Product Name Package Standard Packing Quantities (Bulk) Standard Packing Quantities (Taping)
MPMO1 ZIP9 50 -
MPMO04 ZIP9 50 -
BR200 Board surface-mount type 42 -
BR201 Board surface-mount type 42 -
BR202 Board surface-mount type 30 -
BR203 Board surface-mount type 30 -
BR204 Board surface-mount type 42 -
BR205 Board surface-mount type 42 -
BR206 Board surface-mount type 30 -
BR300 Board lead type 50 -
BR301 Board lead type 50 -
Selection Guide
Mold type
Size (LxWxH) Input Voltage Output Voltage | Output Current | Oscillation Frequency
Part Number Package Remarks Page
[mm] (VI [V [A] [kHz]
MPMO1 ZIP9 24x23x5.5 9to 40 1.8t012 3 250 224
MPMO04 ZIP9 24x23x5.5 16 to 40 12to 24 3 250 224
Board Surface-Mount Type
S N Size (LxW) Height Input Voltage Output Voltage Output Current | Oscillation Frequency S Page
[mm] [mm] V] V] [A] [kHz]
BR200 20.32x11.43 4.2 12+10% 0.7510 1.65 10 300
BR201 20.32x11.43 4.2 12+10% 1.60 to 3.63 10 600 226
BR202 33.02x13.46 4.2 12+10% 0.7510 1.65 20 300 028
BR203 33.02x13.46 4.2 12+10% 1.60 to 3.63 20 400
BR204 20.32x11.43 4.2 12+10% 1.60 to 5.50 10 600 226
BR205 20.32x11.43 4.2 45t07.0 0.7510 3.63 10 600 230
BR206 33.02x13.46 4.2 451t07.0 0.7510 3.63 20 500 232
Board lead type
Size (LxW) Height Input Voltage Output Voltage Output Current | Oscillation Frequency
Part Number Remarks Page
[mm] [mm] V] [V] [A] [kHz]
BR300 14x14 4.2 810 30 5.0 1.0 350 234
BR301 14x14 4.2 810 30 3.3 1.0 350
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Application Note

<Mold Type>
B Heat Dissipation and Reliability

Generally, the service life of electronic parts becomes shorter as the
temperature increases. Electronic parts can be used without fins,
depending on the input and output conditions, but suppressing increases
in temperature is the most effective way to enable longer use. The
package temperature can be reduced by derating the output current. To
get the desired expected service life, implement cooling techniques such
as attaching heatsinks or carrying out forced air cooling by using fans. Pay
attention to heat dissipation. When mounting the module power supply on
the heatsink, make sure to apply silicone grease and attach it securely.
Allow sufficient margins in heatsink design. To thoroughly dissipate the
heat, consider implementing air convection.

The reliability of input/output capacitors is related to temperature. A high
operating temperature may reduce the service life. Only use the capacitors
in applications recommended by the capacitor manufacturer.

H Internal Power Dissipation

Pp can be obtained from the following formula.
Po =Pin-Po
=Vinxlin—Voxlo

Or, if Efficiency n is known,
Pp=Po+ (n+100)—-Po

Ppo : Internal power dissipation
Pin : Input power

Po : Output power

Vin : Input voltage

lin : Input current

Vo : Output voltage

lo : Output current

n : Efficiency

5 DC/DC Power Modules

B Thermal Design

The maximum junction temperature Tjmax) given in the Absolute Maximum

Ratings is specific to each product type and must be strictly observed.

Thus, thermal design must consider the maximum power dissipation

Pp(max), which varies according to the conditions of use, and the maximum

ambient temperature Ta(max).

To simplify thermal design, Ta-Pp characteristic graphs are provided

herein. Please observe the following steps for heatsink design:

1. Obtain the maximum ambient temperature Ta(max).

2. Obtain the maximum power dissipation Pp(max).

3. Look for the intersection point on the Ta-Pb characteristic graph and
determine the size of the heatsink.

Although the heatsink size is now obtained, in actual applications, derating

factor of 10-t0-20% is generally used. Moreover, the heat dissipation

capacity of a heatsink highly depends on how it is mounted. Thus, it is

recommended to measure the heatsink and case temperature in the actual

operating environment.

For details, refer to the Ta-Pp characteristic graphs for each product type.

B Mounting Torque

MPMO01/04 0.588 to 0.785[Nm]

B Recommended Silicone Grease

« Shin-Etsu Chemical Co., Ltd.: G746

» Momentive Performance Materials Inc.: YG-6260

» Dow Corning Toray Silicone Co., Ltd.: SC102

Be sure to select proper silicone grease carefully since the oil in some
grease products may penetrate the device, resulting in an extremely short
device life.

M Other notes

» Devices cannot be operated connected in parallel in order to obtain a
larger current.

» Module power supplies cannot be used for current boosting or voltage
step-up applications.
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5 DC/DC Power Modules

Step-down Synchronous Rectifier Type DC/DC Converter Module

HFeatures EAbsolute Maximum Ratings
» Switch element, coil, control circuit and Parameter Symbol Ratings Unit Remarks
peripheral components incorporated in single VIN Pin Voltage ViN —-0.3to 41 Vv
package FB Pin Voltage VrB —0.3t06 Vv
- Fewer external parts: Only 3 components Wolinlvoliags Vo 031013 V__|MPMO1
A Vo Pin Voltage Vo —0.3t0 28.8 \ MPMO04
required: Cin, Co, and Rr8
VIN-SW Voltage VVIN-sW 55 \
* Oscillation frequency: 250kHz Junction Temperature*! Tj —20 to 150 °C
« Synchronous rectifier type Storage Temperature Tstg —20 to 120 °C
) - . Thermal Resistance ) o
« High efficiency: 91% typ (ViN=33V, Vo=12V, (i e Je e £ Fems) 0j—f 7.7 C/W
lo=3A) *1: Limited by thermal protection circuit. The thermal protection detection temperature is approx. 160°C.
* Built-in H/S (40mQ typ.), L/S (26mQ typ.) ON
resistance switching MOSFETs
+ Full mold, stand-alone, IC type package: BRecommended Operatlng Conditions
IP9 (resin dimensions 24x23x5.5mm i
SIP9 (resin dimensions 24x23x5.5mm) Parameter Symbol - Ratings Unit Conditions
min. max.
. . Input Voltage Range (MPMO01) ViN Vo+4*4 40 \Y
.Appllcatlons Vo+4 40 ] When Vo=12 to 18V
+ FA equipment, communication equipment Input Voltage Range (MPMO04) ViN 30 40 \Y When Vo=20V
+ Consumer equipment, gaming equipment 36 40 V__|WhenVo=24V
Output Current Range*® lo 0 3 A
* Other Operating Junction Temperature Tjop —20 125 °C
Operating Ambient Temperature Range*® Ta —20 85 °C With derating

MElectrical Characteristics

*2: The recommended operating conditions show the operating conditions required to maintain normal circuit functions as
shown in the electrical characteristics.
In actual operation, the device must be used within the recommended operating conditions.

*3: But the device must be used within the derating curve.

*4: The minimum value of the input voltage range is the higher of 9V or Vo+4V.

(Ta = 25°C)
Parameter Symbol - Ratings Unit Conditions
min. typ. max.
Reference Voltage VFBref 0.490 0.500 0.510 \ Vin=33V, lo=1A
Efficiency*® 7 - 91 - % ViN=33V, Vo=12V, lo=3A
Oscillation Frequency fo 212 250 288 kHz ViN=33V, Vo=12V, lo=3A
Line Regulation*” Viine - - =2 % ViN=16 to 40V, Vo=12V, lo=1A
Load Regulation*” Vioad — — +3 % Vin=33V, Vo=12V, lo=0 to 3A
Overcurrent Protection Starting Current Is 3.2 5.60 7.0 A ViN=33V, Vo=12V, Drooping/Auto restore*8
Circuit Current lin - 12 - mA Vin=33V, lo=0A, Vre=1V
MIC Thermal Protection Start Temperature*® Tj 151 160 - °C ViN=16V to 40V
Input Voltage Undervoltage Protection UVLO — 7.3 8.0 1
Startup Delay Time Teart _ 50 B ms ViN=16 to 40V. Time from Vin appl?c.ation to when
Vo reaches constant voltage precision

*5:
*6:

*7:
*8:

*9:

The electrical characteristics are characteristic values guaranteed when the IC is operated under the measurement conditions shown for each of the items in the table above.
The efficiency is calculated by Formula 1.

Vo x lo

n (%) = x100 ..o Formula 1

VIN x lin
The line/load regulations do not include the setting deviation of the output voltage. The output voltage setting deviation is affected by the precision of the external RFB.
When an output voltage of other than Vo=12V is set, the OCP operation point may fluctuate compared to the point when Vo=12V because the inductance of the built-in coil is
constant and the frequency is constant for the specified output voltage.
Auto restore is used for thermal protection.
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MPM Series

BExternal Dimensions (ZIP9) (Unit : mm)
15‘5i0.2
Gate burr ¢ 3.2 —Tﬂ
@ $ ol % 4
o Pin Assignment
MPM** té 1 GND
LotlNo E 3.3:0.1 @ VIN
™ | =
P ‘ (Measured at the root) 3 GND
FB
NI T2 _ . @
AN s : ® out
it HRH A *‘ 2R13) S ® ouTt
" @ out
2.15%92 1.35+02 Eh 0.65:3% Sw
‘ 0.85:32 o 45207 ©® sSw
(Measured at the tip)
8xP2.54+0.1=(20.32)
(Measured at the root) Plastic Mold Package Type
Flammability: UL94V-0
24,0402 Product Mass: Approx. 20g
Package center External pin center
N 0.4
il m 1| 11
[ e e st e gy e e
12 3456 789
EBlock Diagram
®©
o swo 0
|
| 1 i
! I
| |
: VIN SVIN BS :
! 14T sw BuiIt-inI— :
: EN SS coil |
| = T |
| MIC including high Vo |
| side SW element :
: FSET FB A |
| R3 |
| 1 AGND COMP PGND LS_GATE :
| l !
| = i
| Low side !
: - SW element i
: VIN (LBND FB out !
O e e U O=——1
@ 0J©) @ 5O
HTypical Connection Diagram
®SW ©@sw . . . .
© Pins(® and (9 (SW pins) are detection pins for
®ouT measuring the oscillation frequency. Normally,
@VIN (®O0uT leave these pins open.
o——1— @ouT
. MPM series oo C1  :50V/1000uF
1 2 3 .
4 |DGND BGND @FB| LS L C2, C3 : 25V/1000uFx2 in parallel
- Load *: For C1, C2, and C3, use capacitors specifically for
Rrs switching power supplies rather than for generic
electronic circuits.
RFs is a resistor for setting the output voltage.
[
v/a
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5 DC/DC Power Modules

S12 PV ORSTIATX] 12V System, For Intermediate Bus, Output 10A Type POL Converter Module

HFeatures
* Industry standard footprint

+ Solderability improved by adopting cut through holes

* Low height: 4.2mm

+ High power

« High efficiency
BR200: 89.9%typ. (Vin=12.0V, Vo=1.5V, lo=7A)
BR201: 93.8%typ. (Vin=12.0V, Vo=3.3V, lo=7A)
BR204: 95.5%typ. (Vin=12.0V, Vo=5.0V, lo=7A)

» Downsizing achieved by using high frequency switching

technology
External dimensions 20.3mmx11.4mmx4.2mmH

HLineup
Product Name Vo[V] lo[A]

BR200 0.75t0 1.65 10
BR201 1.60 to 3.63 10
BR204 1.60 to 5.50 10
HEEnvironmental Conditions

Operating Temperature Range —40 to 85°C With derating curve
Operating Humidity Range 20 to 85% Non condensing
Storage Temperature Range —40 to 85°C

Storage Humidity Range 10 to 95% Non condensing

BEApplications BAbsolute Maximum Ratings (Ta = 25°C, unless otherwise specified)
« Communication equipment Pin Symbol Ratings Unit Remarks
1 ON/OFF 7 \
« Servers 7 v
+ Other ° PG 7 mA Sink current
HMElectrical Characteristics (Ta = 25°C, unless otherwise specified)
Parameter Symbol - Ratings Unit Remarks
min. typ. max.
Input Voltage Range Vin 10.8 12.0 13.2 \
BR200 Vout 0.75 - 1.65 \ Adjusted by Rtrim
Output Voltage BR201 Vout 1.60 - 3.63 \ Adjusted by Rtrim
BR204 Vout 1.60 — 5.50 V Adjusted by Rtrim
Output Current lo 0 - 10 A With temperature derating
B e e el Vo tol 20 _ 20 % Vin.=10.8 to 13.?y, 0 to lomax, Operating temperature range,
Rtrim=1% precision
BR200 - - 50 Vout=1.2V*'
Ripple Voltage BR201 Vrip — - 50 mVp—p | Vout=3.3V*2
BR204 - - 50 Vout=5.0V*?
BR200 Eff — 85.5 — Vin=12V, lo=10A, Vo=1.5V
Efficiency BR201 Eff — 93.2 - % Vin=12V, lo=10A, Vo=3.3V
BR204 Eff - 95.0 - Vin=12V, lo=10A, Vo=5.0V
BR200 - 300 -
Oscillation Frequency BR201 frq - 600 — kHz
BR204 — 600 =
Overcurrent Protection OCP - 24.5 — A Hiccup
BR200 1.5
Rising Time BR201 Tr 1.0 ms Vo=10 to 90%
BR204 0.7

*1: BW=20MHz, lout=0 to 10A, Cout=400uF
*2: BW=20MHz, lout=0 to 10A, Cout=100uF
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BR200 Series

BExternal Dimensions (Unit : mm)
20.32%05
4.2Max ‘
N |\ e A s WD ]
D000 g 1) 00 N
=0 = O
e
@ 88 O
J g \ g E
M —\J L]
|
Lot number marking
(0.85)
HTypical Connection Diagram
Vpg(5v) O—\N\—
Pa(sV) BR200/201/204
ON/OFF Vst
PowerGood O PG Vout 9—0O Vout
Vin O * Vin Rtrim l
_ l GND Cout
ON/OFF )
\ —me Rtrim
GND O L *® ®
Place the input/output capacitors near the input and output pins
of the DC/DC converter.
HReference Data
BR200 Vo=1.6V BR201 Vo=3.3V BR204 Vo=5V
Efficiency v.s Output current Efficiency v.s Output current Efficiency v.s Output current
100 100 100 3
80 80 80
> 60 > 60 > 60
g -¥-Vin=10.8V g -¥-Vin=10.8V g i
:g 40 =10. :8 40 =10. 18 40 - Vin=10.8V
= —e-Vin=12.0V & -o-Vin=12.0V i —+ Vin=12.0v
20 - 20 - 20
——\/in=13.2V ——\in=13.2V —Vin=13.2V
0 0 0
0 5 10 0 5 10 0 5 10
lo (A) lo (A) lo (A)
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5 DC/DC Power Modules

S12 PV ORSTIATX] 12V System, For Intermediate Bus, Output 20A Type POL Converter Module

HFeatures
* Industry standard footprint
+ Solderability improved by adopting cut through holes
* Low height: 4.2mm
+ High power

« High efficiency
BR202: 88.5%typ. (Vin=12.0V, Vo=1.2V, lo=11A)

HLineup
Product Name Vo[V] 10[A]
BR202 0.75t0 1.65 20
BR203 1.60 to 3.63 20

HBEnvironmental Conditions

BR203: 93.4%typ. (Vin=12.0V, Vo=3.3V, lo=12A) Operating Temperature Range —40 to 85°C With derating curve
» Downsizing achieved by using high frequency switching Operating Humidity Range 20 1o 85% Non condensing
technology Storage Temperature Range —40 to 85°C
; ) St Humidity R 10 to 95% N densi
External dimensions 33.02mmx13.46mmx4.2mmH orage TWmicRy fange 2 of concens™d
BApplications . .
- ) BAbsolute Maximum Ratlngs (Ta = 25°C, unless otherwise specified)
» Communication equipment
s Pin Symbol Ratings Unit Remarks
ervers 1 ON/OFF 7 v
* Other 7 1
° PG 7 mA Sink current
HMElectrical Characteristics (Ta = 25°C, unless otherwise specified)
Parameter Symbol . Ratings Unit Remarks
min. typ. max.
Input Voltage Range Vin 10.8 12.0 13.2 V
Outout Voltage BR202 Vout 0.75 — 1.65 Vv Adjusted by Rtrim
P 9 BR203 Vout 1.60 _ 3.63 V| Adjusted by Rtrim
Output Current lo 0 - 20 A With temperature derating
S e e Vo tol 0 B 20 % V|nl=10.8 to 13.?y, 0 to lomax, Operating temperature range,
Rtrim=1% precision
. BR202 . — 15 100 Vout=1.2V*!
Ripple Voltage BR203 Vrip - 25 100 PP Nout=3.3v"
Efficienc BR202 Eff - 86.1 - o Vin=12V, 10=20A, Vo=1.2V
y BR203 Eff - 923 - ° [ Vin=12V, 10=20A, Vo=3.3V
L BR202 - 300 -
Oscillation Frequency BR203 frq - 200 — kHz
Overcurrent Protection OCP — 30 — A Hiccup
BR202 2.0
. ) _ %
Rising Time BR203 Tr 15 ms Vo=10 to 90%

*1: BW=20MHz, lout=0 to 20A, Cout=400uF
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HMExternal Dimensions

BR200 Series

(Unit : mm)

33.02%05

13.46%05

L1 position

7.4

N
=
L =)

r—

Front view (4:1)

Lot number marking

4.2 or less

0.85+0.15
0

e
i

Right side view (4:1)

ETypical Connection Diagram

Vpg(5V) O—/\/V\/—

PowerGood O

Vin O l

ON/OFF
\ Cin
L[S

BR202/203

ON/OFF

PG

Vin

GND

Vst

Vout

Rtrim

Rtrim

l O Vout

Cout

GND O

Place the input/output capacitors near the input and output pins

of the DC/DC converter.

HReference Data

Efficiency (%)

BR202 Vo=1.2V
Efficiency v.s Output current

100
807?‘”
60 I & Vin=10.8V
40 l = Vin=12.0V —|
20 > Vin=13.2V
0 T
0 10 20

Io (A)

BR203 Vo=3.3V
Efficiency v.s Output current

100
SO—fE
-& Vin=10.8V

2
>
g 60 I
2 40 I - Vin=12.0V
w

20 > Vin=13.2V

oA ‘

0 10 20
o (A)
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5 DC/DC Power Modules

S1a PV OSTIATX] 5V System, For Intermediate Bus, Output 10A Type POL Converter Module

BFeatures HLineup
* Industry standard footprint Product Name Vol[V] 10[A]
+ Solderability improved by adopting cut through holes BR205 0.7510 3.63 10
* Low height: 4.2mm
+ High power . .
_ - HEEnvironmental Conditions
« High efficiency
BR205: 96.4%typ. (Vin=5.0V, Vo=3.3V, lo=5A) Operating Temperature Range —40t0 85°C With derating curve
- Downsizing achieved by using high frequency switching Operating Humidity Range 2010 85% Non condensing
technology Storage Temperature Range —40 to 85°C
External dimensions 20.3mmx11.4mmx4.2mmH Sl M0 EED 1010 95% Non condensing
HEApplications . .
« Communication equipment BAbsolute Maximum Ratlngs (Ta = 25°C, unless otherwise specified)
. Servers Pin Symbol Ratings Unit Remarks
1 ON/OFF 7 1
+ Other 7 Vv
° PG 7 mA Sink current
HElectrical Characteristics (Ta = 25°C, unless otherwise specified)
Parameter Symbol - Ratings Unit Remarks
min. typ. max.
Input Voltage Range Vin 4.5 5.0 7.0 \
Output Voltage Vout 0.75 - 3.63 \ Adjusted by Rtrim
Output Current lo 0 - 10 A With temperature derating
SimEiEe FrEs Vo tol 20 _ 20 % V|nl=4.5 to 7.0Y, .0 to lomax, Operating temperature range,
Rtrim=1% precision
Ripple Voltage Vrip — — 50 mVp—p | Vout=1.2V*!
- — 94.5 — o Vin=5.0V, lo=10A, Vo=3.3V
Efficiency Eff - 87.8 - % [Vino5.0V, 10-10A, Vo=1.5V
Oscillation Frequency frq - 600 - kHz
Overcurrent Protection OCP - 24.5 - A Hiccup
Rising Time Tr 0.5 ms Vo=10 to 90%

*1: BW=20MHz, lout=0 to 10A, Cout=400uF
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BR200 Series

BExternal Dimensions (Unit : mm)
20.32%05
4.2Max ‘
n___J | e N e N ]
M H g 10 00 u
p MO 2 =T q
: @ 58 B
J g \ H Q
M  \l L]
|
Lot number marking
(0.85)
HTypical Connection Diagram
Vpg(5v) O— AN —
Po(3Y) BR205
ON/OFF Vst
PowerGood O PG Vout ¢—O Vout
Vin O ® Vin Rtrim l
_ l GND Cout
ON/OFF
\ —fCin Rtrim
GND O J .
Place the input/output capacitors near the input and output pins
of the DC/DC converter.

HMReference Data

BR205 Vo=3.3V
Efficiency v.s Output current

100
. 80
X
g 60
KT} —— Vin=4.
3 40 Vin=4.5V
i —&— Vin=5.0V
20
—%— Vin=5.5V
om
0 2.0 4.0 6.0 8.0 10.0

lo [A]
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5 DC/DC Power Modules

S1a PV OSTIATX] 5V System, For Intermediate Bus, Output 20A Type POL Converter Module

HFeatures
* Industry standard footprint

+ Solderability improved by adopting cut through holes

* Low height: 4.2mm
+ High power
« High efficiency

BR206: 95.2%typ. (Vin=5.0V, Vo=3.3V, lo=14A)

» Downsizing achieved by using high frequency switching

technology

External dimensions 30.02mmx13.46mmx4.2mmH

HLineup
Product Name Vo[V] l0[A]

BR206 0.75 to 3.63 20
HEEnvironmental Conditions

Operating Temperature Range —40 to 85°C With derating curve
Operating Humidity Range 20 to 85% Non condensing
Storage Temperature Range —40 to 85°C

Storage Humidity Range 10 to 95% Non condensing

HEApplications . .
- ) BAbsolute Maximum Ratlngs (Ta = 25°C, unless otherwise specified)
+ Communication equipment
. Servers Pin Symbol Ratings Unit Remarks
1 ON/OFF 7 1
+ Other
9 PG ! v -
7 mA Sink current
HElectrical Characteristics (Ta = 25°C, unless otherwise specified)
Parameter Symbol - Ratings Unit Remarks
min. typ. max.

Input Voltage Range Vin 4.5 5.0 7.0 \

Output Voltage Vout 0.75 - 3.63 \ Adjusted by Rtrim

Output Current lo 0 - 20 A With temperature derating

. Vin=4.5to 7.0V, 0 to lomax, Operating temperature range,
_ _ %
Output Voltage Precision Vo tol 2.0 2.0 %o Ririm=1% precision, Vo=1.5V or less
Ripple Voltage Vrip — — 50 mVp—p | Vout=1.2V*!
- — 93.7 — o Vin=5.0V, lo=20A, Vo=3.3V

Efficiency Eft - 85.9 - % [Vino5.0V, 10-20A, Vo1.2V

Oscillation Frequency frq - 400 - kHz

Overcurrent Protection OoCcP - 30 — A Hiccup

Rising Time Tr 2.0 ms Vo=10 to 90%

*1: BW=20MHz, lout=0 to 20A, Cout=400uF
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BR200 Series

HMExternal Dimensions

(Unit : mm)

4.2 or less

+0.15
0.85 o

:

33.02%05
(14.7)
L1 position

|]:|] I]:I] AN J . J }X—

2 5" LLLT [T

157y L] [
&3
ﬁ % B;II:]I] g [imi} -
‘_ff . Q

i =
J 00 00 ogog 0l =

L

Front view (4:1)

Lot number marking

Right side view (4:1)

HTypical Connection Diagram

Vpg(5v) O—\N\—

BR206
ON/OFF Vst
PowerGood O PG Vout —0O Vout
Vin O ® Vin Rtrim l
_ l GND Cout
ON/OFF
\ —Fin Rtrim
GND O Y .
Place the input/output capacitors near the input and output pins
of the DC/DC converter.
HReference Data
BR206 V0=3.3V
Efficiency & Output current
100 1
801
& —&— Vin=4.5V
S 60
S —— Vin=5.0V
o 40
5 —a&— Vin=5.5V
20
—*%— Vin=7.0V
oM T T T
0 5 10 15 20
lo (A)

DC/DC Power Modules I 233




5 DC/DC Power Modules

SR RIIVRSTTTYY 5V/3.3V 1A Non-Isolated Step-down DC/DC Converter Module

BFeatures HLineup
* Output 5V 1A 5W/ 3.3V 1A 3.3W Product Name Vo[V] I0[A]
» External dimensions 14mmx14mmx10mm (WxDxH) BR300 5.0 1.0
. BR301 3.3 1.0
» Weight 1.6g
« All-in-one
* Free design . .
, B EEnvironmental Conditions
+ High efficiency
BR300: 91%typ. (Vin=8V, 10=0.6A) Operating Temperature Range —20 to 85°C With derating curve
BR301: 87%typ. (Vin=8V, 10=0.6A) Operating Humidity Range 10 to 90% Non condensing
o . i . . Storage Temperature Range —25 to 85°C
» Downsizing achieved by using high frequency switching Storage Humidity Range 510 95% Non condensing
technology
« Protection functions
Overcurrent Protection . .
) HAbsolute Maximum Ratlngs (Ta = 25°C, unless otherwise specified)
Thermal protection
Parameter Pin Symbol Ratings Unit Remarks
Input Voltage 4-2 VIN —0.3 to +35 Vv
BApplications
» FA equipment
» Communication equipment
» Consumer equipment
« Other
HRecommended Operating Conditions (Ta = 25°C, unless otherwise specified)
Rat
Parameter Pin Symbol - atings Unit Remarks
min. max.
Input Voltage Range 4-2 VIN 8 30 \
Output Current Range 1-2 lo 0 1 A
HMElectrical Characteristics (Ta = 25°C, unless otherwise specified)
Ratings
Parameter Pin Symbol BR300 BR301 Unit Remarks
min. typ. max. min typ. max.
Input Current 4-2 liN — 0.24 — - 0.17 - A ViN=24V, lo=1A
Standby Power 4-2 PstB — 0.16 — - 0.13 - W ViN=24V, lo=0A
Output Voltage 1-2 Vo - 5.0 - - 3.3 - \
Constant Voltage Precision 1-2 Vacc -3 — 3 -3 — 3 Y%
Output Current 1-2 lo 0 - 1 0 - 1 A
Maximum Output Power 1-2 Povax) - - 5 - - 3.3 W
Output Ripple 1-2 VRIP - 50 - - 50 - mVpe-p | ViN=24V, lo=1A
Output Noise 1-2 VNoISE - 50 - - 50 - mVp-p | ViIN=24V, lo=1A
Output Overcurrent Protection 1-2 locp 1.1 - - 1.1 - - A
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BR300 Series

HExternal Dimensions (Unit : mm)
14%03 11 or less
7.620.15 g (3.4) 1.6
%’o s (5)
B 8
<[ -
w8 1 [
© ore .
2| 8 o - NOTES:
¥ e E [ im] 1) Unit: mm
= g (=i =Pl 2) Tolerance is 0.3mm unless otherwise specified.
g8 o u:uu:u E 3) Dimensions in parentheses are reference dimensions.
@ @ T {} 4) Pb-free device (RoHS compliant).
. 2.5 or less
(Bottom View)
ETypical Connection Diagram EBlock Diagram
4 1
JD VIN Vo
BR300/301
+
- f— Load
T TCOCn =Co
220uF GND NC
2 3
VIN:8V - 30V Co: Electrolytic: 470uF or
Ceramic: 30uF
HReference Data
BR300 BR301
Efficiency Efficiency
100 100
80 1
X
£ 60 S
> >
o o
5 @
g 40 —— Vin=8V B ;é) 40 —— \Vin=8V |
- —m— V=12V | - —m— V=12V
20 —A— VIN=24V — 20 —h— ViN=24V
—%— Vin=30V l —%— Vin=30V |
0 IR 0 1|
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
lo (A)
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I Part Number Index

Part No. Category Description Page Part No. Category Description Page
2SA1186 Transistor Audio and General Purpose (LAPT) 160 2SC4024 Transistor DC-DC Converter and General Purpose 162
2SA1215 Transistor Audio and General Purpose (LAPT) 160 2SC4131 Transistor DC-DC Converter and General Purpose 162
2SA1216 Transistor Audio and General Purpose (LAPT) 160 2SC4138 Transistor SMPS for 100VAC system and General Purpose 162
2SA1294 Transistor Audio and General Purpose (LAPT) 160 2SC4140 Transistor SMPS for 100VAC system and General Purpose 162
2SA1295 Transistor Audio and General Purpose (LAPT) 160 2SC4153 Transistor DC-DC Converter and General Purpose 162
2SA1303 Transistor Audio and General Purpose (LAPT) 160 2SC4300 Transistor SMPS for 200VAC system and General Purpose 162
2SA1386 Transistor Audio and General Purpose (LAPT) 160 2SC4301 Transistor SMPS for 200VAC system and General Purpose 162
2SA1386A Transistor Audio and General Purpose (LAPT) 160 2SC4304 Transistor SMPS for 200VAC system and General Purpose 162
2SA1488 Transistor General Purpose 160 25C4381 Transistor Audio Driver and General Purpose 162
2SA1488A Transistor General Purpose 160 2504382 Transistor Audio Driver and General Purpose 162
2SA1492 Transistor Audio and General Purpose (Single Emitter) 160 25C4388 Transistor Audio and General Purpose (Single Emitter) 162
2SA1493 Transistor Audio and General Purpose (Single Emitter) 160 28C4445 Transistor SMPS for 200VAC system and General Purpose 162
2SA1494 Transistor Audio and General Purpose (Single Emitter) 160 25C4466 Transistor Audio and General Purpose (Single Emitter) 162
2SA1567 Transistor General Purpose (Low VCE (sat)) 160 28C4467 Transistor Audio and General Purpose (Single Emitter) 162
2SA1568 Transistor General Purpose (Low VCE (sat)) 160 2504468 Transistor Audio and General Purpose (Single Emitter) 162
2SA1667 Transistor Audio Driver and General Purpose 160 2804495 Transistor Audio Temperature Compensation and General Purpose 162
25A1668 Transistor Audio Driver and General Purpose 160 28C4511 Transistor Audio and General Purpose (Single Emitter) 162
2SA1673 Transistor Audio and General Purpose (Single Emitter) 160 285C4518 Transistor SMPS for 200VAC system and General Purpose 162
2SA1693 Transistor Audio and General Purpose (Single Emitter) 160 2SC4518A Transistor SMPS for 200VAC system and General Purpose 162
2SA1694 Transistor Audio and General Purpose (Single Emitter) 160 285C4546 Transistor SMPS for 100VAC system and General Purpose 162
2SA1695 Transistor Audio and General Purpose (Single Emitter) 160 28C4706 Transistor SMPS for 200VAC system and General Purpose 162
2SA1725 Transistor Audio and General Purpose (Single Emitter) 160 2504883 Transistor Audio Driver and General Purpose 162
25A1746 Transistor General Purpose 160 25C4883A Transistor Audio Driver and General Purpose 162
25A1859 Transistor Audio Driver and General Purpose 160 25C4886 Transistor Audio and General Purpose (LAPT) 162
2SA1859A Transistor Audio Driver and General Purpose 160 2SC5071 Transistor SMPS for 100VAC system and General Purpose 162
2SA1860 Transistor Audio and General Purpose (LAPT) 160 2SC5099 Transistor Audio and General Purpose (Single Emitter) 162
2SA1907 Transistor Audio and General Purpose (Single Emitter) 160 2SC5100 Transistor Audio and General Purpose (Single Emitter) 162
2SA1908 Transistor Audio and General Purpose (Single Emitter) 160 2SC5101 Transistor Audio and General Purpose (Single Emitter) 162
2SA1909 Transistor Audio and General Purpose (Single Emitter) 160 2SC5130 Transistor SMPS for 100VAC system and General Purpose 162
2SA2151 Transistor Audio and General Purpose (Single Emitter) 160 2SC5287 Transistor SMPS for 100VAC system and General Purpose 162
2SA2151A Transistor Audio and General Purpose (Single Emitter) 160 2SC6011 Transistor Audio and General Purpose (Single Emitter) 162
2SA2223 Transistor Audio and General Purpose (Single Emitter) 160 2SC6011A Transistor Audio and General Purpose (Single Emitter) 162
2SB1257 Transistor General Purpose (Darlington) 160 2SC6145 Transistor Audio and General Purpose (Single Emitter) 162
2SB1258 Transistor General Purpose (Darlington) 160 2SD1785 Transistor General Purpose (Darlington) 164
2SB1259 Transistor General Purpose (Darlington) 160 2SD1796 Transistor General Purpose (Darlington) 164
2SB1351 Transistor General Purpose (Darlington) 160 2SD2014 Transistor General Purpose (Darlington) 164
2SB1382 Transistor General Purpose (Darlington) 160 2SD2015 Transistor General Purpose (Darlington) 164
25B1383 Transistor General Purpose (Darlington) 160 28D2016 Transistor General Purpose (Darlington) 164
28B1420 Transistor General Purpose (Darlington) 160 28D2017 Transistor General Purpose (Darlington) 164
2SB1559 Transistor Audio and General Purpose (Darlington) 160 28D2045 Transistor General Purpose (Darlington) 164
2SB1560 Transistor Audio and General Purpose (Darlington) 160 28D2081 Transistor General Purpose (Darlington) 164
2SB1570 Transistor Audio and General Purpose (Darlington) 160 285D2082 Transistor General Purpose (Darlington) 164
25B1587 Transistor Audio and General Purpose (Darlington) 160 25D2083 Transistor General Purpose (Darlington) 164
25B1588 Transistor Audio and General Purpose (Darlington) 160 28D2141 Transistor General Purpose (Darlington) 164
25B1647 Transistor Audio and General Purpose (Darlington) 160 285D2389 Transistor Audio and General Purpose (Darlington) 164
25B1648 Transistor Audio and General Purpose (Darlington) 160 28D2390 Transistor Audio and General Purpose (Darlington) 164
25B1649 Transistor Audio and General Purpose (Darlington) 160 28D2401 Transistor Audio and General Purpose (Darlington) 164
2502837 Transistor Audio and General Purpose (LAPT) 162 285D2438 Transistor Audio and General Purpose (Darlington) 164
25C2921 Transistor Audio and General Purpose (LAPT) 162 28D2439 Transistor Audio and General Purpose (Darlington) 164
28C2922 Transistor Audio and General Purpose (LAPT) 162 2SD2560 Transistor Audio and General Purpose (Darlington) 164
2SC3263 Transistor Audio and General Purpose (LAPT) 162 2SD2561 Transistor Audio and General Purpose (Darlington) 164
2SC3264 Transistor Audio and General Purpose (LAPT) 162 2SD2562 Transistor Audio and General Purpose (Darlington) 164
2SC3284 Transistor Audio and General Purpose (LAPT) 162 2SD2641 Transistor General Purpose (Darlington) 164
2SC3519 Transistor Audio and General Purpose (LAPT) 162 2SD2642 Transistor General Purpose (Darlington) 164
2SC3519A Transistor Audio and General Purpose (LAPT) 162 2SD2643 Transistor General Purpose (Darlington) 164
2SC3835 Transistor DC-DC Converter and General Purpose 162 28K2420 Transistor MOS FET 168
2SC3851 Transistor General Purpose 162 2SK2701A Transistor MOS FET 168
2SC3851A Transistor General Purpose 162 2SK2803 Transistor MOS FET 168
2SC3852 Transistor General Purpose (High hFE, Low VCE (sat)) 162 25K2848 Transistor MOS FET 168
2SC3852A Transistor General Purpose (High hFE, Low VCE (sat)) 162 25K2943 Transistor MOS FET 168
2SC3856 Transistor Audio and General Purpose (Single Emitter) 162 2SK3003 Transistor MOS FET 168
28C3857 Transistor Audio and General Purpose (Single Emitter) 162 28K3004 Transistor MOS FET 168
25C3858 Transistor Audio and General Purpose (Single Emitter) 162 28K3199 Transistor MOS FET 168
28C3927 Transistor SMPS for 200VAC system and General Purpose 162 28K3710 Transistor MOS FET 168
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2SK3711 Transistor MOS FET 168 ENO1Z Diode Ultrafast Recovery Diode (Axial) 210
2SK3800 Transistor MOS FET 168 EPO1C Diode Ultrafast Recovery Diode (Axial) 212
2SK3801 Transistor MOS FET 168 ESO1A Diode Fast Recovery Diode (Axial) 208
ABO1B Diode Ultrafast Recovery Diode (Axial) 212 ESO1F Diode Fast Recovery Diode (Axial) 209
AGO1 Diode Ultrafast Recovery Diode (Axial) 211 ESH1 Diode Fast Recovery Diode (Axial) 208
AGO1A Diode Ultrafast Recovery Diode (Axial) 211 ES1F Diode Fast Recovery Diode (Axial) 209
AK04 Diode Schottky Barrier Diode (Axial) 213 ES1Z Diode Fast Recovery Diode (Axial) 208
AKO06 Diode Schottky Barrier Diode (Axial) 214 EUO1 Diode Fast Recovery Diode (Axial) 208
AK09 Diode Schottky Barrier Diode (Axial) 214 EU01Z Diode Fast Recovery Diode (Axial) 208
ALO1 Diode Ultrafast Recovery Diode (Axial) 211 EU02 Diode Fast Recovery Diode (Axial) 208
ALO1Z Diode Ultrafast Recovery Diode (Axial) 210 EU02A Diode Fast Recovery Diode (Axial) 208
AMO1 Diode Rectifier Diode (Axial) 207 EU02Z Diode Fast Recovery Diode (Axial) 208
AMO1A Diode Rectifier Diode (Axial) 207 EU1 Diode Fast Recovery Diode (Axial) 208
AMO1Z Diode Rectifier Diode (Axial) 207 EU1Z Diode Fast Recovery Diode (Axial) 208
APO1C Diode Ultrafast Recovery Diode (Axial) 212 EU2 Diode Fast Recovery Diode (Axial) 208
ASO1 Diode Fast Recovery Diode (Axial) 208 EU2A Diode Fast Recovery Diode (Axial) 208
ASO1A Diode Fast Recovery Diode (Axial) 208 EU2Z Diode Fast Recovery Diode (Axial) 208
AUO1 Diode Fast Recovery Diode (Axial) 208 FGM603 Transistor IGBT 172
AUO1A Diode Fast Recovery Diode (Axial) 208 FGM622S Transistor IGBT 172
AU01Z Diode Fast Recovery Diode (Axial) 208 FGM623S Transistor IGBT 172
AU02 Diode Fast Recovery Diode (Axial) 208 FKG1020 Transistor MOS FET 168
AUO02A Diode Fast Recovery Diode (Axial) 208 FKH0470 Transistor MOS FET 168
AU02Z Diode Fast Recovery Diode (Axial) 208 FKH0660 Transistor MOS FET 168
BR200 DC/DC Power Module Board Surface-Mount Type 226 FKH1040 Transistor MOS FET 168
BR201 DC/DC Power Module Board Surface-Mount Type 226 FKP202 Transistor MOS FET 168
BR202 DC/DC Power Module Board Surface-Mount Type 228 FKP250A Transistor MOS FET 168
BR203 DC/DC Power Module Board Surface-Mount Type 228 FKP252 Transistor MOS FET 168
BR204 DC/DC Power Module Board Surface-Mount Type 226 FKP253 Transistor MOS FET 168
BR205 DC/DC Power Module Board Surface-Mount Type 230 FKP280A Transistor MOS FET 168
BR206 DC/DC Power Module Board Surface-Mount Type 232 FKP300A Transistor MOS FET 168
BR300 DC/DC Power Module Board Lead Type 234 FKP330C Transistor MOS FET 168
BR301 DC/DC Power Module Board Lead Type 234 FKV460S Transistor MOS FET 168
EGO1 Diode Ultrafast Recovery Diode (Axial) 211 FKV550N Transistor MOS FET 168
EGO1A Diode Ultrafast Recovery Diode (Axial) 211 FKV575 Transistor MOS FET 168
EGO1C Diode Ultrafast Recovery Diode (Axial) 212 FKV660S Transistor MOS FET 168
EG1 Diode Ultrafast Recovery Diode (Axial) 211 FM2-2202 Diode Ultrafast Recovery Diode (Frame) 210
EG1A Diode Ultrafast Recovery Diode (Axial) 211 FMB-2204 Diode Schottky Barrier Diode (Frame) 213
EH1 Diode Fast Recovery Diode (Axial) 208 FMB-2304 Diode Schottky Barrier Diode (Frame) 213
EK04 Diode Schottky Barrier Diode (Axial) 213 FMB-2306 Diode Schottky Barrier Diode (Frame) 214
EK06 Diode Schottky Barrier Diode (Axial) 214 FMB-24 Diode Schottky Barrier Diode (Frame) 213
EK09 Diode Schottky Barrier Diode (Axial) 214 FMB-24H Diode Schottky Barrier Diode (Frame) 213
EK14 Diode Schottky Barrier Diode (Axial) 213 FMB-24L Diode Schottky Barrier Diode (Frame) 213
EK16 Diode Schottky Barrier Diode (Axial) 214 FMB-24M Diode Schottky Barrier Diode (Frame) 213
EK19 Diode Schottky Barrier Diode (Axial) 214 FMB-26 Diode Schottky Barrier Diode (Frame) 214
EKG1020 Transistor MOS FET 168 FMB-29 Diode Schottky Barrier Diode (Frame) 214
EKH04100 Transistor MOS FET 168 FMB-29L Diode Schottky Barrier Diode (Frame) 214
EKH06100 Transistor MOS FET 168 FMB-G14 Diode Schottky Barrier Diode (F2pin) 213
EKH1070 Transistor MOS FET 168 FMB-G14L Diode Schottky Barrier Diode (F2pin) 213
EKV550 Transistor MOS FET 168 FMB-G16L Diode Schottky Barrier Diode (F2pin) 214
ELO2Z Diode Ultrafast Recovery Diode (Axial) 210 FMB-G19L Diode Schottky Barrier Diode (F2pin) 214
EL1 Diode Ultrafast Recovery Diode (Axial) 211 FMB-G24H Diode Schottky Barrier Diode (F2pin) 213
EL1Z Diode Ultrafast Recovery Diode (Axial) 210 FMC-26U Diode Ultrafast Recovery Diode (Frame) 211
EMO1 Diode Rectifier Diode (Axial) 207 FMC-26UA Diode Ultrafast Recovery Diode (F2Pin) 212
EMO1A Diode Rectifier Diode (Axial) 207 FMC-28U Diode Ultrafast Recovery Diode (Frame) 212
EM01Z Diode Rectifier Diode (Axial) 207 FMC-28UA Diode Ultrafast Recovery Diode (F2Pin) 212
EM1 Diode Rectifier Diode (Axial) 207 FMC-G28S Diode Ultrafast Recovery Diode (F2Pin) 212
EM1A Diode Rectifier Diode (Axial) 207 FMC-G28SL Diode Ultrafast Recovery Diode (F2Pin) 212
EM1B Diode Rectifier Diode (Axial) 207 FMD-1056S Diode Ultrafast Recovery Diode (F2Pin) 211
EM1C Diode Rectifier Diode (Axial) 207 FMD-1106S Diode Ultrafast Recovery Diode (F2Pin) 211
EM1Y Diode Rectifier Diode (Axial) 207 FMD-4204S Diode Ultrafast Recovery Diode (Frame) 211
EM1Z Diode Rectifier Diode (Axial) 207 FMD-4206S Diode Ultrafast Recovery Diode (Frame) 211
EM2 Diode Rectifier Diode (Axial) 207 FMD-G26S Diode Ultrafast Recovery Diode (F2Pin) 211
EM2A Diode Rectifier Diode (Axial) 207 FMEN-210A Diode Schottky Barrier Diode (Frame) 215
EM2B Diode Rectifier Diode (Axial) 207 FMEN-210B Diode Schottky Barrier Diode (Frame) 215
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FMEN-215A Diode Schottky Barrier Diode (Frame) 215 FMW-2204 Diode Schottky Barrier Diode (Frame) 213
FMEN-2208 Diode Schottky Barrier Diode (Frame) 215 FMW-2206 Diode Schottky Barrier Diode (Frame) 214
FMEN-2308 Diode Schottky Barrier Diode (Frame) 215 FMW-24H Diode Schottky Barrier Diode (Frame) 213
FMEN-220A Diode Schottky Barrier Diode (Frame) 215 FMW-24L Diode Schottky Barrier Diode (Frame) 213
FMEN-220B Diode Schottky Barrier Diode (Frame) 215 FMW-4304 Diode Schottky Barrier Diode (Frame) 213
FMEN-230A Diode Schottky Barrier Diode (Frame) 215 FMW-4306 Diode Schottky Barrier Diode (Frame) 214
FMEN-230B Diode Schottky Barrier Diode (Frame) 215 FMX-1106S Diode Ultrafast Recovery Diode (Frame) 211
FMEN-420A Diode Schottky Barrier Diode (Frame) 215 FMX-12S Diode Ultrafast Recovery Diode (Frame) 210
FMEN-420B Diode Schottky Barrier Diode (Frame) 215 FMX-2203 Diode Ultrafast Recovery Diode (Frame) 210
FMEN-430A Diode Schottky Barrier Diode (Frame) 215 FMX-22S Diode Ultrafast Recovery Diode (Frame) 210
FMG-14R Diode Ultrafast Recovery Diode (Frame) 211 FMX-22SL Diode Ultrafast Recovery Diode (Frame) 210
FMG-14S Diode Ultrafast Recovery Diode (Frame) 211 FMX-23S Diode Ultrafast Recovery Diode (Frame) 210
FMG-24R Diode Ultrafast Recovery Diode (Frame) 211 FMX-4202S Diode Ultrafast Recovery Diode (Frame) 210
FMG-24S Diode Ultrafast Recovery Diode (Frame) 211 FMX-4203S Diode Ultrafast Recovery Diode (Frame) 210
FMG-26R Diode Ultrafast Recovery Diode (Frame) 211 FMX-4206S Diode Ultrafast Recovery Diode (Frame) 211
FMG-26S Diode Ultrafast Recovery Diode (Frame) 211 FMXA-1054S Diode Ultrafast Recovery Diode (F2Pin) 211
FMG-G26S Diode Ultrafast Recovery Diode (F2Pin) 211 FMXA-1104S Diode Ultrafast Recovery Diode (F2Pin) 211
FMG-G2CS Diode Ultrafast Recovery Diode (F2Pin) 212 FMXA-1106S Diode Ultrafast Recovery Diode (F2Pin) 211
FMJ-2303 Diode Schottky Barrier Diode (Frame) 215 FMXA-2102ST Diode Ultrafast Recovery Diode (Frame) 210
FMJ-23L Diode Schottky Barrier Diode (Frame) 215 FMXA-2153S Diode Ultrafast Recovery Diode (Frame) 210
FML-12S Diode Ultrafast Recovery Diode (Frame) 210 FMXA-2202S Diode Ultrafast Recovery Diode (Frame) 210
FML-13S Diode Ultrafast Recovery Diode (Frame) 210 FMXA-2203S Diode Ultrafast Recovery Diode (Frame) 210
FML-14S Diode Ultrafast Recovery Diode (Frame) 211 FMXA-4202S Diode Ultrafast Recovery Diode (Frame) 210
FML-22S Diode Ultrafast Recovery Diode (Frame) 210 FMXA-4203S Diode Ultrafast Recovery Diode (Frame) 210
FML-23S Diode Ultrafast Recovery Diode (Frame) 210 FMXA-4204S Diode Ultrafast Recovery Diode (Frame) 211
FML-24S Diode Ultrafast Recovery Diode (Frame) 211 FMXA-4206S Diode Ultrafast Recovery Diode (Frame) 211
FML-4202S Diode Ultrafast Recovery Diode (Frame) 210 FMX-G12S Diode Ultrafast Recovery Diode (F2Pin) 210
FML-4204S Diode Ultrafast Recovery Diode (Frame) 211 FMX-G14S Diode Ultrafast Recovery Diode (F2Pin) 211
FML-G12S Diode Ultrafast Recovery Diode (F2Pin) 210 FMX-G16S Diode Ultrafast Recovery Diode (F2Pin) 211
FML-G13S Diode Ultrafast Recovery Diode (F2Pin) 210 FMX-G22S Diode Ultrafast Recovery Diode (F2Pin) 210
FML-G14S Diode Ultrafast Recovery Diode (F2Pin) 211 FMX-G26S Diode Ultrafast Recovery Diode (F2Pin) 211
FML-G16S Diode Ultrafast Recovery Diode (F2Pin) 211 FMXK-1086S Diode Ultrafast Recovery Diode (F2Pin) 211
FML-G22S Diode Ultrafast Recovery Diode (F2Pin) 210 FMXK-1106S Diode Ultrafast Recovery Diode (F2Pin) 211
FMM-22R Diode Rectifier Diode (Frame) 207 FMXK-2206S Diode Ultrafast Recovery Diode (Frame) 211
FMM-22S Diode Rectifier Diode (Frame) 207 FMXS-2206S Diode Ultrafast Recovery Diode (Frame) 211
FMM-24R Diode Rectifier Diode (Frame) 207 FMXS-4202S Diode Ultrafast Recovery Diode (Frame) 210
FMM-24S Diode Rectifier Diode (Frame) 207 FMY-1036S Diode Fast Recovery Diode (F2Pin) 208
FMM-26R Diode Rectifier Diode (Frame) 207 FMY-1106S Diode Fast Recovery Diode (F2Pin) 208
FMM-26S Diode Rectifier Diode (Frame) 207 FMY-2206S Diode Fast Recovery Diode (Frame) 208
FMN-1056S Diode Ultrafast Recovery Diode (F2Pin) 211 LC5202D IC LED Driver IC 136
FMN-1106S Diode Ultrafast Recovery Diode (F2Pin) 211 LC5202S IC LED Driver IC 136
FMN-1206S Diode Ultrafast Recovery Diode (F2Pin) 211 LC5203D IC LED Driver IC 136
FMN-2206S Diode Ultrafast Recovery Diode (Frame) 211 LC5205D IC LED Driver IC 136
FMN-3306S Diode Ultrafast Recovery Diode (F2Pin) 211 LC5205S IC LED Driver IC 136
FMN-4306S Diode Ultrafast Recovery Diode (Frame) 211 LC5210D IC LED Driver IC 136
FMN-G12S Diode Ultrafast Recovery Diode (F2Pin) 210 LC5222D IC LED Driver IC 138
FMN-G14S Diode Ultrafast Recovery Diode (F2Pin) 211 LC5222S IC LED Driver IC 138
FMNS-1106S Diode Ultrafast Recovery Diode (F2Pin) 211 LC5223D IC LED Driver IC 138
FMU-12R Diode Fast Recovery Diode (Frame) 208 LC5225D IC LED Driver IC 138
FMU-12S Diode Fast Recovery Diode (Frame) 208 LC52258 IC LED Driver IC 138
FMU-14R Diode Fast Recovery Diode (Frame) 208 LC5226D IC LED Driver IC 138
FMU-14S Diode Fast Recovery Diode (Frame) 208 LC5511D IC LED Driver IC 142
FMU-16R Diode Fast Recovery Diode (Frame) 208 LC5513D IC LED Driver IC 142
FMU-16S Diode Fast Recovery Diode (Frame) 208 LC5521D IC LED Driver IC 146
FMU-22R Diode Fast Recovery Diode (Frame) 208 LC5523D IC LED Driver IC 146
FMU-22S8 Diode Fast Recovery Diode (Frame) 208 LC5523F IC LED Driver IC 146
FMU-24R Diode Fast Recovery Diode (Frame) 208 LC5525F IC LED Driver IC 146
FMU-24S Diode Fast Recovery Diode (Frame) 208 LC5545LD IC LED Driver IC 148
FMU-26R Diode Fast Recovery Diode (Frame) 208 LC5546LD IC LED Driver IC 148
FMU-26S Diode Fast Recovery Diode (Frame) 208 LC5546LF IC LED Driver IC 148
FMU-G16S Diode Fast Recovery Diode (F2Pin) 208 LC5547LF IC LED Driver IC 148
FMU-G26S Diode Fast Recovery Diode (F2Pin) 208 LC5548LD IC LED Driver IC 148
FMW-2106 Diode Schottky Barrier Diode (Frame) 214 LC5549LF IC LED Driver IC 148
FMW-2156 Diode Schottky Barrier Diode (Frame) 214 LC5555LD IC LED Driver IC 140
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LC5556LD IC LED Driver IC 140 RM4A Diode Rectifier Diode (Axial) 207
LC5565LD IC LED Driver IC 144 RM4AM Diode Rectifier Diode (Axial) 207
LC5566LD IC LED Driver IC 144 RM4C Diode Rectifier Diode (Axial) 207
LC5720S IC LED Driver IC 150 RM4Y Diode Rectifier Diode (Axial) 207
MGD623N Transistor IGBT 172 RM4z Diode Rectifier Diode (Axial) 207
MGD623S Transistor IGBT 172 RM10 Diode Rectifier Diode (Axial) 207
MKS5015 Transistor MOS FET 168 RM10A Diode Rectifier Diode (Axial) 207
MKS5020 Transistor MOS FET 168 RM10B Diode Rectifier Diode (Axial) 207
MPE-220A Diode Schottky Barrier Diode (Surface Mount) 213 RM10Z Diode Rectifier Diode (Axial) 207
MPEN-230AF Diode Schottky Barrier Diode 215 RM11A Diode Rectifier Diode (Axial) 207
MPL-102S Diode Ultrafast Recovery Diode (Surface Mount) 210 RM11B Diode Rectifier Diode (Axial) 207
MPL-1036S Diode Ultrafast Recovery Diode (Surface Mount) 210 RM11C Diode Rectifier Diode (Axial) 207
MPMO1 DC/DC Power Module Mold Type 224 RN1Z Diode Ultrafast Recovery Diode (Axial) 210
MPMO04 DC/DC Power Module Mold Type 224 RN2Z Diode Ultrafast Recovery Diode (Axial) 210
NR110K IC DC/DC Converter IC (Surface Mount) 20 RN4A Diode Ultrafast Recovery Diode (Axial) 211
NR111D IC DC/DC Converter IC 54 RN4z Diode Ultrafast Recovery Diode (Axial) 210
NR111E IC DC/DC Converter IC (Surface Mount) 20 RO2 Diode Rectifier Diode (Axial) 207
NR117K IC DC/DC Converter IC (Surface Mount) 20 RO2C Diode Rectifier Diode (Axial) 207
NR119E IC DC/DC Converter IC (Surface Mount) 20 RO2z Diode Rectifier Diode (Axial) 207
NR301E IC Linear Regulator IC (Surface Mount) 74 RP1H Diode Ultrafast Recovery Diode (Axial) 212
NR885E IC DC/DC Converter IC (Surface Mount) 22 RS1A Diode Fast Recovery Diode (Axial) 208
NR885K IC DC/DC Converter IC (Surface Mount) 22 RS1B Diode Fast Recovery Diode (Axial) 209
NR887D IC DC/DC Converter IC 46 RS4FS Diode Fast Recovery Diode (Axial) 209
RA13 Diode Schottky Barrier Diode (Axial) 214 RU1 Diode Fast Recovery Diode (Axial) 208
RC2 Diode Fast Recovery Diode (Axial) 209 RU1A Diode Fast Recovery Diode (Axial) 208
RD2A Diode Ultrafast Recovery Diode (Axial) 211 RU1B Diode Fast Recovery Diode (Axial) 209
RF1A Diode Fast Recovery Diode (Axial) 208 RU1C Diode Fast Recovery Diode (Axial) 209
RF1B Diode Fast Recovery Diode (Axial) 209 RU1P Diode Ultrafast Recovery Diode (Axial) 212
RG1C Diode Ultrafast Recovery Diode (Axial) 212 RU2 Diode Fast Recovery Diode (Axial) 208
RG2 Diode Ultrafast Recovery Diode (Axial) 211 RU2AM Diode Fast Recovery Diode (Axial) 208
RG2A Diode Ultrafast Recovery Diode (Axial) 211 RU2B Diode Fast Recovery Diode (Axial) 209
RG4C Diode Ultrafast Recovery Diode (Axial) 212 RU2C Diode Fast Recovery Diode (Axial) 209
RG10 Diode Ultrafast Recovery Diode (Axial) 211 RU2M Diode Fast Recovery Diode (Axial) 208
RG10A Diode Ultrafast Recovery Diode (Axial) 211 RU2Z Diode Fast Recovery Diode (Axial) 208
RH1A Diode Fast Recovery Diode (Axial) 208 RU20A Diode Fast Recovery Diode (Axial) 208
RH1B Diode Fast Recovery Diode (Axial) 209 RU3 Diode Fast Recovery Diode (Axial) 208
RH1C Diode Fast Recovery Diode (Axial) 209 RU3A Diode Fast Recovery Diode (Axial) 208
RH1Z Diode Fast Recovery Diode (Axial) 208 RU3AM Diode Fast Recovery Diode (Axial) 208
RJ43 Diode Schottky Barrier Diode (Axial) 215 RU3B Diode Fast Recovery Diode (Axial) 209
RK14 Diode Schottky Barrier Diode (Axial) 213 RU3C Diode Fast Recovery Diode (Axial) 209
RK16 Diode Schottky Barrier Diode (Axial) 214 RU3M Diode Fast Recovery Diode (Axial) 208
RK19 Diode Schottky Barrier Diode (Axial) 214 RU4 Diode Fast Recovery Diode (Axial) 208
RK34 Diode Schottky Barrier Diode (Axial) 213 RU4A Diode Fast Recovery Diode (Axial) 208
RK36 Diode Schottky Barrier Diode (Axial) 214 RU4B Diode Fast Recovery Diode (Axial) 209
RK39 Diode Schottky Barrier Diode (Axial) 214 RU4C Diode Fast Recovery Diode (Axial) 209
RK44 Diode Schottky Barrier Diode (Axial) 213 RU4D Diode Fast Recovery Diode (Axial) 209
RK46 Diode Schottky Barrier Diode (Axial) 214 RU4DS Diode Fast Recovery Diode (Axial) 209
RK49 Diode Schottky Barrier Diode (Axial) 214 RU4M Diode Fast Recovery Diode (Axial) 208
RL2 Diode Ultrafast Recovery Diode (Axial) 211 RU4Z Diode Fast Recovery Diode (Axial) 208
RL2Z Diode Ultrafast Recovery Diode (Axial) 210 RW54 Diode Schottky Barrier Diode (Axial) 213
RL4A Diode Ultrafast Recovery Diode (Axial) 211 RX10Z Diode Ultrafast Recovery Diode (Axial) 210
RL4Z Diode Ultrafast Recovery Diode (Axial) 210 RY2A Diode Fast Recovery Diode (Axial) 208
RL10Z Diode Ultrafast Recovery Diode (Axial) 210 SAIO1 IC DC/DC Converter IC (Surface Mount) 12
RM1 Diode Rectifier Diode (Axial) 207 SAI02 IC DC/DC Converter IC (Surface Mount) 12
RM1A Diode Rectifier Diode (Axial) 207 SAIO3 IC DC/DC Converter IC (Surface Mount) 12
RM1B Diode Rectifier Diode (Axial) 207 SCM1241M IC High Voltage 3 Phase Motor Driver IC 130
RM1C Diode Rectifier Diode (Axial) 207 SCM1243MF IC High Voltage 3 Phase Motor Driver IC 130
RM1Z Diode Rectifier Diode (Axial) 207 SCM1245MF IC High Voltage 3 Phase Motor Driver IC 130
RM2 Diode Rectifier Diode (Axial) 207 SCM1246MF IC High Voltage 3 Phase Motor Driver IC 130
RM2A Diode Rectifier Diode (Axial) 207 SCM1248M IC High Voltage 3 Phase Motor Driver IC 130
RM2B Diode Rectifier Diode (Axial) 207 SI-3010KD IC Linear Regulator IC (Surface Mount) 80
RM2C Diode Rectifier Diode (Axial) 207 SI-3010KF IC Linear Regulator IC 88
RM2Z Diode Rectifier Diode (Axial) 207 SI-3010LLSL IC Linear Regulator IC (Surface Mount) 84
RM4 Diode Rectifier Diode (Axial) 207 SI-3011ZD IC Linear Regulator IC (Surface Mount) 86
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SI-3011ZF IC Linear Regulator IC 90 SJPB-H4 Diode Schottky Barrier Diode (Surface Mount) 213
SI-3012KD IC Linear Regulator IC (Surface Mount) 80 SJPB-H6 Diode Schottky Barrier Diode (Surface Mount) 213
SI-3012KS IC Linear Regulator IC (Surface Mount) 78 SJPB-H9 Diode Schottky Barrier Diode (Surface Mount) 213
SI-3012LU IC Linear Regulator IC (Surface Mount) 72 SJPB-L4 Diode Schottky Barrier Diode (Surface Mount) 213
SI-3018LSA IC Linear Regulator IC (Surface Mount) 76 SJPB-L6 Diode Schottky Barrier Diode (Surface Mount) 213
SI-3025KS IC Linear Regulator IC (Surface Mount) 78 SJPD-D5 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-3025LSA IC Linear Regulator IC (Surface Mount) 76 SJPD-L5 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-3033KD IC Linear Regulator IC (Surface Mount) 80 SJPE-H3 Diode Schottky Barrier Diode (Surface Mount) 215
SI-3033KS IC Linear Regulator IC (Surface Mount) 78 SJPE-H4 Diode Schottky Barrier Diode (Surface Mount) 215
SI-3033LSA IC Linear Regulator IC (Surface Mount) 76 SJPJ-D3 Diode Schottky Barrier Diode (Surface Mount) 215
S1-3033ZD IC Linear Regulator IC (Surface Mount) 86 SJPJ-H3 Diode Schottky Barrier Diode (Surface Mount) 215
SI-3050KD IC Linear Regulator IC (Surface Mount) 80 SJPJ-L3 Diode Schottky Barrier Diode (Surface Mount) 215
SI-3050LSA IC Linear Regulator IC (Surface Mount) 76 SJPL-D2 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-6633C IC Low Voltage 3 Phase Motor Driver IC 118 SJPL-F4 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-6633M IC Low Voltage 3 Phase Motor Driver IC 116 SJPL-H2 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-7321M IC 2-phase Stepper Motor Unipolar Driver IC 106 SJPL-H6 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-7510 IC 5-phase Stepper Motor Driver IC 110 SJPL-L2 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-8001FDE IC DC/DC Converter IC (Surface Mount) 34 SJPL-L4 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-8001FDL IC DC/DC Converter IC (Surface Mount) 34 SJPM-H4 Diode Rectifier Diode (Surface Mount) 207
SI-8001FFE IC DC/DC Converter IC 52 SJPW-F6 Diode Schottky Barrier Diode (Surface Mount) 213
SI-8005Q IC DC/DC Converter IC (Surface Mount) 32 SJPW-T4 Diode Schottky Barrier Diode (Surface Mount) 213
SI-8008HD IC DC/DC Converter IC (Surface Mount) 36 SJPX-F2 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-8008HFE IC DC/DC Converter IC 56 SJPX-H3 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-8008TFE IC DC/DC Converter IC 42 SJPX-H6 Diode Ultrafast Recovery Diode (Surface Mount) 210
SI-8008TM IC DC/DC Converter IC (Surface Mount) 18 SJPZ-E20 Diode Power Zener Diode (Surface Mount) 216
SI-8010GL IC DC/DC Converter IC 44 SJPZ-E33 Diode Power Zener Diode (Surface Mount) 216
SI-8010Y IC DC/DC Converter IC 58 SJPZ-K28 Diode Power Zener Diode (Surface Mount) 216
SI-8015JF IC DC/DC Converter IC 40 SJPZ-N18 Diode Power Zener Diode (Surface Mount) 216
S1-8033JD IC DC/DC Converter IC (Surface Mount) 16 SJPZ-N27 Diode Power Zener Diode (Surface Mount) 216
SI-8033JF IC DC/DC Converter IC 40 SJPZ-N33 Diode Power Zener Diode (Surface Mount) 216
SI1-8033S IC DC/DC Converter IC 48 SJPZ-N40 Diode Power Zener Diode (Surface Mount) 216
SI1-8033SD IC DC/DC Converter IC (Surface Mount) 26 SKH04100 Transistor MOS FET 168
SI-8033W IC DC/DC Converter IC (Surface Mount) 14 SKH06100 Transistor MOS FET 168
SI-8050E IC DC/DC Converter IC 38 SKH1070 Transistor MOS FET 168
SI-8050HFE IC DC/DC Converter IC 56 SKP202 Transistor MOS FET 168
S1-8050JD IC DC/DC Converter IC (Surface Mount) 16 SKP253 Transistor MOS FET 168
SI-8050JF IC DC/DC Converter IC 40 SLA4030 Thyristor Array for Sink Drive 174
SI-8050S IC DC/DC Converter IC 48 SLA4031 Thyristor Array for Sink Drive 174
SI-8050SD IC DC/DC Converter IC (Surface Mount) 26 SLA4036 Thyristor Array for Sink Drive 174
SI-8050TFE IC DC/DC Converter IC 42 SLA4041 Thyristor Array for Sink Drive 174
SI-8050W IC DC/DC Converter IC (Surface Mount) 14 SLA4051 Thyristor Array for Sink Drive 174
SI-8050Y IC DC/DC Converter IC 58 SLA4052 Thyristor Array for Sink Drive 174
SI-8090JD IC DC/DC Converter IC (Surface Mount) 16 SLA4060 Thyristor Array for Sink Drive 174
SI-8090S IC DC/DC Converter IC 48 SLA4061 Thyristor Array for Sink Drive 174
SI-8105QL IC DC/DC Converter IC 50 SLA4070 Thyristor Array for Source Drive 174
SI-8120JD IC DC/DC Converter IC (Surface Mount) 16 SLA4071 Thyristor Array for Source Drive 174
SI-8120JF IC DC/DC Converter IC 40 SLA4390 Thyristor Array for H-Bridge Motor Drive 174
SI-8120S IC DC/DC Converter IC 48 SLA5037 Thyristor Array for Sink Drive 174
SI-8150S IC DC/DC Converter IC 48 SLA5041 Thyristor Array for Sink Drive 174
SI-8205NHD IC DC/DC Converter IC (Surface Mount) 24 SLA5059 Thyristor Array for 3-Phase Motor Drive 174
SI-8205NHG IC DC/DC Converter IC (Surface Mount) 24 SLA5060 Thyristor Array for 3-Phase Motor Drive 174
SI-8401L IC DC/DC Converter IC (with Coil) 60 SLA5061 Thyristor Array for 3-Phase Motor Drive 174
SI-8501L IC DC/DC Converter IC (with Coil) 60 SLA5064 Thyristor Array for 3-Phase Motor Drive 174
SI-8511NVS IC DC/DC Converter IC (Surface Mount) 68 SLA5065 Thyristor Array for 5-Phase Motor Drive 174
SIM6811M IC High Voltage 3 Phase Motor Driver IC 128 SLA5068 Thyristor Array for 5-Phase Motor Drive 174
SIM6812M IC High Voltage 3 Phase Motor Driver IC 128 SLA5073 Thyristor Array for 5-Phase Motor Drive 174
SIM6822M IC High Voltage 3 Phase Motor Driver IC 128 SLA5074 Thyristor Array for 5-Phase Motor Drive 174
SIM6827M IC High Voltage 3 Phase Motor Driver IC 128 SLA5075 Thyristor Array for 3-Phase Motor Drive 174
SJPA-D3 Diode Schottky Barrier Diode (Surface Mount) 214 SLA5085 Thyristor Array for Sink Drive 174
SJPA-H3 Diode Schottky Barrier Diode (Surface Mount) 214 SLA5086 Thyristor Array for Source Drive 174
SJPA-L3 Diode Schottky Barrier Diode (Surface Mount) 214 SLA5096 Thyristor Array for 3-Phase Motor Drive 174
SJPB-D4 Diode Schottky Barrier Diode (Surface Mount) 213 SLA5201 Thyristor Array for 3-Phase Motor Drive 174
SJPB-D6 Diode Schottky Barrier Diode (Surface Mount) 213 SLA5212 Thyristor Array for 3-Phase Motor Drive 174
SJPB-D9 Diode Schottky Barrier Diode (Surface Mount) 213 SLA5222 Thyristor Array for Partial switching PFC 174
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SLA5227 Thyristor Array for Partial switching PFC 174 SMA6823MH IC High Voltage 3 Phase Motor Driver IC 122
SLA6012 Thyristor Array for 3-Phase Motor Drive 174 SMA6862MZ IC High Voltage 3 Phase Motor Driver IC 124
SLA6020 Thyristor Array for 3-Phase Motor Drive 174 SMA6863MZ IC High Voltage 3 Phase Motor Driver IC 124
SLAB022 Thyristor Array for 3-Phase Motor Drive 174 SMA6865MZ IC High Voltage 3 Phase Motor Driver IC 124
SLA6023 Thyristor Array for 3-Phase Motor Drive 174 SMA7022MU IC 2-phase Stepper Motor Unipolar Driver IC 96
SLA6024 Thyristor Array for 3-Phase Motor Drive 174 SMA7029M IC 2-phase Stepper Motor Unipolar Driver IC 96
SLA6026 Thyristor Array for 3-Phase Motor Drive 174 SPI-6631M IC Low Voltage 3 Phase Motor Driver IC 114
SLAB868MZ IC High Voltage 3 Phase Motor Driver IC 126 SPI-8001TW IC DC/DC Converter IC (2 Output, Surface Mount) 64
SLAB870MZ IC High Voltage 3 Phase Motor Driver IC 126 SPI-8002TW IC DC/DC Converter IC (2 Output, Surface Mount) 64
SLA7022MU IC 2-phase Stepper Motor Unipolar Driver IC 96 SPI-8003TW IC DC/DC Converter IC (2 Output, Surface Mount) 64
SLA7024M IC 2-phase Stepper Motor Unipolar Driver IC 98 SPI-8010A IC DC/DC Converter IC (Surface Mount) 28
SLA7026M IC 2-phase Stepper Motor Unipolar Driver IC 98 SSC2001S IC PFCIC 6
SLA7027MU IC 2-phase Stepper Motor Unipolar Driver IC 98 SSC2101S IC PFCIC 6
SLA7029M IC 2-phase Stepper Motor Unipolar Driver IC 96 S§8C21028 IC PFCIC 6
SLA7070MPR IC 2-phase Stepper Motor Unipolar Driver IC 100 S8C9512 IC AC/DC Converter IC 8
SLA7070MPRT  IC 2-phase Stepper Motor Unipolar Driver IC 100 S§8C95228 IC AC/DC Converter IC 8
SLA7070MR IC 2-phase Stepper Motor Unipolar Driver IC 100 STA301A Transistor Array for Sink Drive 175
SLA7071MPR IC 2-phase Stepper Motor Unipolar Driver IC 100 STA302A Transistor Array for 3-Phase Motor Drive and Source Drive 175
SLA7071MPRT  IC 2-phase Stepper Motor Unipolar Driver IC 100 STA303A Transistor Array for 3-Phase Motor Drive and Sink Drive 175
SLA7071MR IC 2-phase Stepper Motor Unipolar Driver IC 100 STA322A Transistor Array for Source Drive 175
SLA7072MPR IC 2-phase Stepper Motor Unipolar Driver IC 100 STA401A Transistor Array for Sink Drive 175
SLA7072MPRT  IC 2-phase Stepper Motor Unipolar Driver IC 100 STA402A Transistor Array for Source Drive 175
SLA7072MR IC 2-phase Stepper Motor Unipolar Driver IC 100 STA403A Transistor Array for Sink Drive 175
SLA7073MPR IC 2-phase Stepper Motor Unipolar Driver IC 100 STA404A Transistor Array for Sink Drive 175
SLA7073MPRT IC 2-phase Stepper Motor Unipolar Driver IC 100 STA406A Transistor Array for Sink Drive 175
SLA7073MR IC 2-phase Stepper Motor Unipolar Driver IC 100 STA408A Transistor Array for Source Drive 175
SLA7075MPR IC 2-phase Stepper Motor Unipolar Driver IC 108 STA412A Transistor Array for Sink Drive 175
SLA7075MPRT  IC 2-phase Stepper Motor Unipolar Driver IC 108 STA413A Transistor Array for Sink Drive 175
SLA7075MR IC 2-phase Stepper Motor Unipolar Driver IC 108 STA421A Transistor Array for Sink Drive 175
SLA7076MPR IC 2-phase Stepper Motor Unipolar Driver IC 108 STA431A Transistor Array for H-Bridge Motor Drive 175
SLA7076MPRT IC 2-phase Stepper Motor Unipolar Driver IC 108 STA434A Transistor Array for H-Bridge Motor Drive 175
SLA7076MR IC 2-phase Stepper Motor Unipolar Driver IC 108 STA457C Transistor Array for H-Bridge Motor Drive 175
SLA7077MPR IC 2-phase Stepper Motor Unipolar Driver IC 108 STA460C Transistor Array for Sink Drive 175
SLA7077MPRT IC 2-phase Stepper Motor Unipolar Driver IC 108 STA471A Transistor Array for Sink Drive 175
SLA7077MR IC 2-phase Stepper Motor Unipolar Driver IC 108 STA472A Transistor Array for Source Drive 175
SLA7078MPR IC 2-phase Stepper Motor Unipolar Driver IC 108 STA473A Transistor Array for Sink Drive 175
SLA7078MPRT IC 2-phase Stepper Motor Unipolar Driver IC 108 STA475A Transistor Array for Sink Drive 175
SLA7078MR IC 2-phase Stepper Motor Unipolar Driver IC 108 STA481A Transistor Array for Sink Drive 175
SLA7080MPR IC 2-phase Stepper Motor Unipolar Driver IC 102 STA485A Transistor Array for Sink Drive 175
SLA7081MPR IC 2-phase Stepper Motor Unipolar Driver IC 102 STA6940M IC Brush DC Motor Driver IC 112
SLA7082MPR IC 2-phase Stepper Motor Unipolar Driver IC 102 STA7130MPR IC 2-phase Stepper Motor Unipolar Driver IC 104
SLA7083MPR IC 2-phase Stepper Motor Unipolar Driver IC 102 STA7131MPR IC 2-phase Stepper Motor Unipolar Driver IC 104
SMA4020 Transistor Array for Source Drive 175 STA7132MPR IC 2-phase Stepper Motor Unipolar Driver IC 104
SMA4021 Transistor Array for Source Drive 175 STA801M IC DC/DC Converter IC (2 Output) 62
SMA4030 Transistor Array for Sink Drive 175 STDO1N Transistor Audio (Darlington) 164
SMA4032 Transistor Array for Sink Drive 175 STDO1P Transistor Audio (Darlington) 164
SMA4033 Transistor Array for Sink Drive 175 STDO3N Transistor Audio (Darlington) 164
SMA4036 Transistor Array for Sink Drive 175 STDO3P Transistor Audio (Darlington) 164
SMA4038 Transistor Array for Sink Drive 175 STR2W152D IC AC/DC Converter IC 6
SMA5106 Transistor Array for Sink Drive 175 STR2W153D IC AC/DC Converter IC 6
SMA5112 Transistor Array for 3-Phase Motor Drive 175 STR3A151 IC AC/DC Converter IC 6
SMA5117 Transistor Array for 3-Phase Motor Drive 175 STR3A151D IC AC/DC Converter IC 6
SMA5118 Transistor Array for 3-Phase Motor Drive 175 STR3A152 IC AC/DC Converter IC 6
SMA5125 Transistor Array for 3-Phase Motor Drive 175 STR3A152D IC AC/DC Converter IC 6
SMA5127 Transistor Array for 3-Phase Motor Drive 175 STR3A153 IC AC/DC Converter IC 6
SMA5130 Transistor Array for 3-Phase Motor Drive 175 STR3A153D IC AC/DC Converter IC 6
SMA5131 Transistor Array for 3-Phase Motor Drive 175 STR3A154 IC AC/DC Converter IC 6
SMA5132 Transistor Array for 3-Phase Motor Drive 175 STR3A154D IC AC/DC Converter IC 6
SMA5133 Transistor Array for 3-Phase Motor Drive 175 STR3A155 IC AC/DC Converter IC 6
SMA6010 Transistor Array for 3-Phase Motor Drive 175 STR3A155D IC AC/DC Converter IC 6
SMA6080 Transistor Array for 3-Phase Motor Drive 175 STR3A161HD IC AC/DC Converter IC 6
SMAB511 Transistor Array for Stepper Motor drive 175 STR3A162HD IC AC/DC Converter IC 6
SMA6821MH IC High Voltage 3 Phase Motor Driver IC 122 STR3A163HD IC AC/DC Converter IC 6
SMA6822MH IC High Voltage 3 Phase Motor Driver IC 122 STR-A6051M IC AC/DC Converter IC 6
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STR-A6052M IC AC/DC Converter IC 6 STR-Y6763 IC AC/DC Converter IC 7
STR-A6053M IC AC/DC Converter IC 6 STR-Y6765 IC AC/DC Converter IC 7
STR-A6059H IC AC/DC Converter IC 6 STR-Y6766 IC AC/DC Converter IC 7
STR-A6061H IC AC/DC Converter IC 6 SV-3SS Diode Silicon Varistor (Axial) 217
STR-A6061HD IC AC/DC Converter IC 6 SV-4SS Diode Silicon Varistor (Axial) 217
STR-A6062H IC AC/DC Converter IC 6 SX68001MH IC High Voltage 3 Phase Motor Driver IC 120
STR-A6062HD IC AC/DC Converter IC 6 SX68002MH IC High Voltage 3 Phase Motor Driver IC 120
STR-A6063HD IC AC/DC Converter IC 6 SX68003MH IC High Voltage 3 Phase Motor Driver IC 120
STR-A6069H IC AC/DC Converter IC 6 SZ-10N27 Diode Power Zener Diode (Surface Mount) 216
STR-A6069HD IC AC/DC Converter IC 6 SZ-10N40 Diode Power Zener Diode (Surface Mount) 216
STR-A6079M IC AC/DC Converter IC 6 SZ-10NN27 Diode Power Zener Diode (Surface Mount) 216
STR-A6131 IC AC/DC Converter IC 7 SZ-10NN40 Diode Power Zener Diode (Surface Mount) 216
STR-A6131M IC AC/DC Converter IC 7 TF541S-A Thyristor Thyristor 194
STR-A6132 IC AC/DC Converter IC 7 TF561S-A Thyristor Thyristor 194
STR-A6151 IC AC/DC Converter IC 7 TFA37S Thyristor Thyristor 194
STR-A6151M IC AC/DC Converter IC 7 TFA38S Thyristor Thyristor 194
STR-A6153E IC AC/DC Converter IC 7 TFA57S Thyristor Thyristor 194
STR-A6159 IC AC/DC Converter IC 7 TFA58S Thyristor Thyristor 194
STR-A6159M IC AC/DC Converter IC 7 TFA87S Thyristor Thyristor 194
STR-A6169 IC AC/DC Converter IC 7 TFA88S Thyristor Thyristor 194
STR-L451 IC AC/DC Converter IC 8 TFA107S Thyristor Thyristor 194
STR-L472 IC AC/DC Converter IC 8 TFA108S Thyristor Thyristor 194
STR-L6472 IC AC/DC Converter IC 8 TFC563D Thyristor Thyristor for HID Lamp Ignition 194
STR-V152 IC AC/DC Converter IC 7 TMA34S-L Thyristor Triac 196
STR-V153 IC AC/DC Converter IC 7 TMA36G-L Thyristor Triac 196
STR-V653 IC AC/DC Converter IC 6 TMA36H-L Thyristor Triac 196
STR-W6051S IC AC/DC Converter IC 7 TMA36S-L Thyristor Triac 196
STR-W6052S IC AC/DC Converter IC 7 TMA54S-L Thyristor Triac 196
STR-W6053S IC AC/DC Converter IC 7 TMA56G-L Thyristor Triac 196
STR-W6251D IC AC/DC Converter IC 7 TMA56H-L Thyristor Triac 196
STR-W6252D IC AC/DC Converter IC 7 TMAS56S-L Thyristor Triac 196
STR-W6253D IC AC/DC Converter IC 7 TMAB84S-L Thyristor Triac 196
STR-W6723N IC AC/DC Converter IC 8 TMA86G-L Thyristor Triac 196
STR-W6734 IC AC/DC Converter IC 8 TMAB86H-L Thyristor Triac 196
STR-W6735 IC AC/DC Converter IC 8 TMAB86S-L Thyristor Triac 196
STR-W6735N IC AC/DC Converter IC 8 TMA104S-L Thyristor Triac 196
STR-W6750F IC AC/DC Converter IC 8 TMA106G-L Thyristor Triac 196
STR-W6753 IC AC/DC Converter IC 8 TMA106H-L Thyristor Triac 196
STR-W6754 IC AC/DC Converter IC 8 TMA106S-L Thyristor Triac 196
STR-W6756 IC AC/DC Converter IC 8 TMA124S-L Thyristor Triac 196
STR-W6756N IC AC/DC Converter IC 8 TMA126G-L Thyristor Triac 196
STR-W6765 IC AC/DC Converter IC 8 TMA126H-L Thyristor Triac 196
STR-W6765N IC AC/DC Converter IC 8 TMA126S-L Thyristor Triac 196
STR-X6729 IC AC/DC Converter IC 8 TMA164B-L Thyristor Triac 196
STR-X6737 IC AC/DC Converter IC 8 TMA164P-L Thyristor Triac 196
STR-X6737M IC AC/DC Converter IC 8 TMA164S-L Thyristor Triac 196
STR-X6750B IC AC/DC Converter IC 8 TMA166B-L Thyristor Triac 196
STR-X6750F IC AC/DC Converter IC 8 TMA166G-L Thyristor Triac 196
STR-X6756 IC AC/DC Converter IC 8 TMA166H-L Thyristor Triac 196
STR-X6757 IC AC/DC Converter IC 8 TMA166P-L Thyristor Triac 196
STR-X6757N IC AC/DC Converter IC 8 TMA166S-L Thyristor Triac 196
STR-X6759B IC AC/DC Converter IC 8 TMA204S-L Thyristor Triac 196
STR-X6759F IC AC/DC Converter IC 8 TMA206S-L Thyristor Triac 196
STR-X6759N IC AC/DC Converter IC 8 TMA254B-L Thyristor Triac 196
STR-X6768N IC AC/DC Converter IC 8 TMA256B-L Thyristor Triac 196
STR-X6769 IC AC/DC Converter IC 8 TMB166S-L Thyristor Triac 196
STR-X6769B IC AC/DC Converter IC 8 TMB206S-L Thyristor Triac 196
STR-Y6453 IC AC/DC Converter IC 7 VR-60SS Diode Silicon Varistor (Axial) 217
STR-Y6456 IC AC/DC Converter IC 7 VR-61SS Diode Silicon Varistor (Axial) 217
STR-Y6473 IC AC/DC Converter IC 7
STR-Y6476 IC AC/DC Converter IC 7
STR-Y6735 IC AC/DC Converter IC 7
STR-Y6753 IC AC/DC Converter IC 7
STR-Y6754 IC AC/DC Converter IC 7
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1. Resell or retransfer these products/technology to any party intending to disturb international peace and security.

2. Use these products/technology yourself for activities disturbing international peace and security.

3. Allow any other party to use these products/technology for activities disturbing international peace and security.

Also, as purchaser of these products/technology, you agree to follow the procedures for the export or transfer of these products/technology,
under the Foreign Exchange and Foreign Trade Law, when you export or transfer the products/technology abroad. H1-O03EH0-1303015ND
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